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ADVERTISEMENT. 

The  scientific  publications  of  the  United  States  National  Museum 
consist  of  two  series,  the  Proceedings  and  the  Bulletins. 

The  Proceedings^  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original,  and 
usually  brief,  papers  based  on  the  collections  of  the  National  Museum, 
presenting  newly  acquired  facts  in  zoology,  geology,  and  anthro- 
pology, including  descriptions  of  new  forms  of  animals,  and  revisions 
of  limited  groups.  One  or  two  volumes  are  issued  annually  and  dis- 
tributed to  libraries  and  scientific  organizations.  A  limited  number 
of  copies  of  each  paper,  in  pamphlet  form,  is  distributed  to  specialists 
and  others  interested  in  the  different  subjects,  as  soon  as  printed. 
The  date  of  publication  is  printed  on  each  paper,  and  these  dates  are 
also  recorded  in  the  table  of  contents  of  the  volumes. 

The  Bulletins  J  the  first  of  which  was  issued  in  1875,  consist  of  a 
series  of  separate  publications  comprising  chiefly  monographs  of 
large  zoological  groups  and  other  general  systematic  treatises  (occa- 
sionally in  several  volumes),  faunal  works,  reports  of  expeditions, 
and  catalogues  of  type-specimens,  special  collections,  etc.  The  ma- 
jority of  the  volumes  are  octavos,  but  a  quarto  size  has  been  adopted 
in  a  few  instances  in  which  large  plates  were  regarded  as  indispen- 
sable. 

Since  1902  a  series  of  octavo  volumes  containing  papers  relating  to 
the  botanical  collections  of  the  Museum,  and  known  as  the  Contribu- 
tions from  the  National  Herbarium^  has  been  published  as  bulletins. 
The  present  work  forms  No.  94  of  the  Bulletin  series. 

Richard  Rathbuk, 
Assistant  Secretary ^  Smithsonian  Institution, 
In  charge  of  the  United  States  National  Museum. 
Washikgton,  D.  C,  March  25, 1916. 
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PREFACE. 


The  handbook  and  catalogue  presented  herewith  is  intended  pri- 
marily for  the  use  of  the  general  public,  but  the  subject  matter  is 
at  the  same  time  so  arranged  as  to  meet  the  needs  of  the  student  and 
investigator  as  well,  though  naturally  an  exhaustive  discussion  of 
Mome  of  the  more  abstruse  problems  i6  omitted.  The  descriptive 
matter  is  most  complete  regarding  falls  of  which  the  collections 
contain  what  is  considered  a  fair  representation.  Indeed,  the  exhi- 
bition portion  of  the  collection  is  limited  to  specimens  of  upwards 
of  50  grams  in  weight,  all  under  this  weight  being  relegated  to  the 
drawer  or  study  series.  The  entire  collection  numbers  at  the  time 
this  catalogue  goes  to  press  329  falls  and  finds,  and  is  accompanied  by 
an  equal  number  of  thin  sections  for  microscopic  study. 

The  bibliography  is  intentionally  brief,  reference  being  made  only 
to  such  publications  as  have  furnished  the  information  given  in  the 
abstract.  Wiilfing's  Die  Meteoriten  in  SamnUungen  und  ihre  Litera- 
ture 1897,  is  believed  to  make  greater  elaboration  unnecessary. 

Since  the  issue  of  the  two  previous  catalogues,  that  by  Dr.  F.  W. 
Clarke  in  1889,  and  that  by  Mr.  Wirt  Tassin  in  1902,  the  entire  collec- 
tion has  been  re-catalogued,  independent  of  the  mineral  collection  of 
which  it  had  previously  been  considered  a  part,  and  is  now  treated  as 
belonging  more  properly  to  petrology. 

Inasmuch  as  the  Shepard  collection  is  given  a  case  by  itself,  it 
has  been  thought  advisable  to  list  it  here  independently,  as  was  done 
in  Doctor  Clarke's  catalogue  of  1889.  That  collection  comprises  234 
falls  and  finds,  of  which  83  are  not  represented  in  the  National 
Museum  collection  proper.  The  combined  collections,  therefore, 
number  412*  independent  falls  and  finds. 

Januabt  1,  1910« 
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By  Oeorob  p.  Merrill, 
Head  Curator  of  Geology,  UnUed  Btatea  National  Museum. 


PART  I. 


INTRODUCTION. 


The  name  meteorite  is  given  to  the  masses  of  metal  and  mineral 
matter  which  come  to  the  earth  from  space  in  the  form  of  falling 
bodies  and  which  are  commonly  considered  identical  in  nature  with 
the  meteors,  or  so-called  shooting  stars,  which  on  clear  nights  may 
often  be  seen  darting  rocket-like  across  the  sky.  The  origin  of  these 
bodies  was  for  a  long  time  in  question,  and  even  now  we  are  quite  in 
the  dark  concerning  their  ultimate  source,  though  there  is  apparently 
little  doubt  that  they  are  from  regions  outside  of  our  solar  system  and 
come  to  us  in  the  form  of  gradually  disintegrating  comets. 

The  elemental  matter  of  meteorites  is  the  same  as  that  of  the  earth, 
though  differing  apparently  in  proportional  amounts  and  certainly 
often  in  form  of  combination.  The  most  abundant  of  the  meteoric 
elements  are,  named  in  alphabetical  order:  Aluminmn,  Calcium,  Car- 
bon, Iron,  Magnesium,  Nickel,  Oxygen,  Phosphorus,  Silicon,  and 
Sulphur.  More  rarely  and  in  smaller  quantities  are  found  Chlorine, 
Chromium,  Cobalt,  Copper,  Hydrogen,  Iridium,  Lithimn,  Manga- 
nese, Nitrogen,  Palladium,  Platinum,  Potassium,  Ruthenium,  So- 
dium, Titanium,  and  Vanadium,  probably  also  Argon  and  Helium. 
The  presence  of  Antimony,  Arsenic,  Gold,  Lead,  Strontium,  Tin,  and 
Zinc  has  from  time  to  time  been  reported,  but  recent  investigation 
has  thrown  doubt  upon  the  correctness  of  the  determinations.^ 

Meteorites  vary  in  composition  from  those  which  are  composed 
almost  wholly  of  the  silicate  minerals,  olivine  and  pyroxene,  with 
perhaps  a  littie  feldspar,  to  those  which  are  almost  wholly  of  nickel- 
iron.  Frequent  gradations  are  met  with,  but  nevertheless  it  is  pos- 

^MerrOl,  On  tbe  minor  constltaentf  of  meteorllet,  Amer.  Joorn.  Set,  toL  86, 1918,  p.  609. 
SeW—BuU.  04—16  ^1  1 
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sible,  as  a  rule,  to  separate  them  into  three  somewhat  ill-defined 
groups,  as  follows : 

AeroUtes  or  Stony    \  Ck)nslstlng  essentially  of  silicate  minerals  with  minor 
Meteorites.         /       amounts  of  the  metallic  alloys  and  sulphides. 

114.^  ^-  Q4.^^^  i^^]  Consisting  of  an  extremely  variable  network  or  sponge 
Siderolit<»  or  Stony-iron  I  interstices  of  which  are  occupied  by 

Meteorites.         j         silicate  mineral. 

Siderites  or  Iron     1  Oonsisting  essentially  of  an  aUoy  of  nickel-iron  with 
Meteorites.         /  iron  phosphides  and  sulphides. 

Examples  of  these  are  shown  in  the  introductory  series  in  the  case. 
Many  attempts  have  been  made  at  a  more  detailed  classification 
than  that  given  above,  the  one  most  generally  accepted  being  that 
proposed  by  Dr.  A.  Brezina,  formerly  in  charge  of  the  meteorite 
collections  of  the  Austrian  Museum,  in  Vienna.  It  is  altogether  too 
technical  for  the  general  reader,  and  indeed  the  distinctions  are  often 
founded  on  matters  of  such  minor  importance  that  fragments  from 
different  portions  of  the  same  mass  have  been  classed  under  quite 
different  heads.  It  is,  however,  the  form  followed  here,  though  with- 
out too  great  emphasis  on  what  are  believed  to  be  matters  of  minor 
import.  It  may  be  well  to  state  in  advance  that  the  term  chondrule 
(Latin  ChoTidrum  and  Chondri)  refers  to  the  peculiar  spherical  and 
oval  shapes  often  assumed  by  the  silicate  constituents,  the  formation 
of  which  affords  one  of  the  most  interesting  puzzles  in  connection 
with  the  origin  of  meteorites,  and  further,  that  all  known  meteorites 
are  of  an  igneous  nature. 

CLASSIFICATION. 
I.  Meteobic  Stones  :  AEBOLrnss. 

A.  Meteorites  rich  in  calcium  and  aluminum-bearing  minerals, 
poor  in  nicfcel-iron  and  without  chondrules. 

1.  Angrite  (A) :  Consisting  essentially  of  a  calcium  rich  augite 
with  a  little  olivine  and  iron  sulphide;  structure  crystalline  granular. 

2.  Eukrite  (Eu) :  Consisting  essentially  of  augite  and  anorthite 
with  a  little  iron  sulphide;  structure  basaltic. 

3.  Shergottite  (Sh) :  Consisting  essentially  of  augite  and  maskely- 
nite  with  a  little  magnesia;  structure  crystalline  granular. 

4.  Howardite  (Ho  and  Hob) :  Consisting  essentially  of  augite, 
anorthite,  bronzite,  and  olivine;  structure  in  part  tuff-like  and  in  part 
crystalline.' 

B.  Meteorites  rich  in  magnesian  minerals,  poor  in  nickel-iron,  and 
for  the  most  part  without  chondrules. 

1.  Bustite  (Bu) :  Consisting  essentially  of  diopside  and  bronzite 
with  sometimes  plagioclase,  nickel-iron,  osbornite,  and  oldhamite; 
structure  crystalline. 
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2.  Chassignite  (Cha) :  Consisting  essentially  of  olivine  and  a  liUle 
chromite;  structure  crystalline  granular. 

8.  Chladnite  (Chi) :  Consisting  essentially  of  a  rhombic  pyroxene; 
structure  oystaUine  granular. 

4.  Amphoterite  (Am) :  Consisting  essentially  of  olivine  and  bronz- 
ite  with  a  little  iron  sulphide  and  nickel-iron;  structure  sometimes 
granular,  sometimes  chondritic. 

C.  Meteorites  rich  in  magnesium  minerals  and  consisting  essen- 
tially of  olivine,  bronzite,  nickel-iron,  and  iron  sulphide,,  with  a 
fragmental  or  tuff-like  base  and  chondritic  structure. 

1.  Howarditic  chondrite  (Cho) :  A  group  intermediate  between  the 
chondrites  and  achondrites. 

2.  White  chondrites:  Consisting  of  a  yellowish- white  tufaceous  base 
with  chondrules  mostly  of  the  same  color.  This  group  is  divided  into 
three  subgroups:  (a)  White  chondrites  (Cw)  ;  (&)  veined  white  chon- 
drites (Cwa),  and  (o)  breccia-like  white  chondrites  (Cwb). 

3.  Intermediate  chondrites:  A  group  including  forms  intermediate 
between  the  white  and  the  gray  chondrites.  This  group  is  divided 
also  into  three  subgroups:  (a)  Intermediate  chondrites  (Ci),  (5) 
veined  intermediate  chondrites  (Cia),  and  (c)  breccia-like  interme- 
diate chondrites  (Cib). 

4.  Gray  chondrites:  Consisting  of  a  yellowish  to  a  bluish-gray  tuff- 
like base,  with  variously  colored  chondrules  which  are  firmly  em- 
bedded in  the  groundmass.  The  group  is  divided  into:  (a)  Gray 
chondrites  (Cg),  (5)  veined  gray  chondrites  (Cga),  and  {c)  breccia- 
like  gray  chondrites  (Cgb). 

5.  Black  chondrites:  Consisting  of  a  dark  gray  to  black,  firm 
chondritic  mass,  the  color  of  which  is  due  in  part  to  carbon  and  in 
part  to  ir<Hi  sulphide;  chondrules  mostly  of  a  light  color. 

6.  Spherical  (Kiigelchen)  chondrites:  Consisting  of  numerous 
hard  and  well-formed  chondrules  in  varying  proportions,  in  a 
tuff-like  or  crystalline  ground,  sometimes  so  loosely  imbedded  as  to 
break  away  from  the  ground  and  sometimes  breaking  with  it.  This 
group  is  divided  into  five  subgroups,  as  follows :  (a)  Omansite  and 
Ngawite  (Ceo  and  Ccn);  (()  spherical  or  Kiigelchen  chondrites 
(Cc);  (c)  veined  Kiigelchen  chondrites' (Cca) ;  (<2)  breccia-like 
Kugelchen  chondrites  (Ccb) ;  (e)  crystalline  Kiigelchen  chondrites 


7.  Crystalline  chondrites:  Consisting  of  a  crystalline  groundmass 
with  firmly  imbedded  chondrules.  The  group  is  divided  into  three 
subgroups:  (a)  Crystalline  chondrites  (Ck);  (()  veined  crystalline 
chondrites  (Cka)  ;  {c)  breccia-like  crystalline  chondrites  (Ckb). 

8.  Carbonaceous  chondrites  (K  and  Kc) :  This  includes  a  group 
of  chondritic  stones  impregnated  with  carbon  and  containing  little 
or  no  iron. 
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9.  Orvinite  (Co) :  A  smaU  group  conrnflting  of  chondrnles  in  a 
blackish  ground,  showing  a  fluidal  structure.  It  has  at  present  but 
one  representative. 

10.  Tadjerite  (Ct) :  Consisting  of  a  dark,  for  tiie  most  part  half 
glasEfy  ground  containing  chondrules. 

11.  Ureilite  (Cu) :  Consisting  essentially  of  olivine,  witii  sometimes 
chondritic  and  sometimes  granular  structure,  of  a  dark,  nearly  black 
color,  and  often  showing  transition  stages  into  the  next  class. 


Meteorites  consisting  of  silicate  minerals  in  a  more  or  less  discon- 
nected mesh  or  sponge  of  nickel-iron. 

1.  Lodhranite  (Lo) :  Consisting  of  a  crystalline  granular  mixture 
of  olivine  and  bronzite  in  a  fine,  more  or  less  disconnected  network  or 
sponge  of  metal. 

2.  Mesosiderite  (Orahamite)  (M) :  Consisting  essentially  of  oliv- 
ine, bronzite,  plagioclase,  and  augite,  sometimes  chondritic,  sometimes 
crystalline  granular,  in  a  more  or  less  interrupted  network  or  sponge 
of  metal. 

3.  Siderophyre  (S) :  Consisting  essentially  of  bronzite  and  nickel- 
iron  with  accessory  asmanite  ia  a  network  of  nickel-inm  of  octahedral 
crystallization  and  showing  Widmanstatten  figures. 

4.  Pallasite  (P) :  Consisting  of  olivine  in  a  continuous  network  or 
sponge  of  metal. 

5.  Meteoric  iron  breccia  (Obc) :  Meteorites  consisting  of  ciystal- 
line  chondrules  in  a  breccia-Hke  mass  of  octahedral  iron. 

6.  Meteoric  iron  of  Netschaevo  (Omn) :  Meteorites  consisting  of 
crystalline  chondrules  in  a  mass  of  octahedral  nickel-iron. 


Meteorites  consisting  essentially  of  nickel-iron  with  iron  sulphide 
and  phosphide  and  usually  graphite  or  other  form  of  carbon. 

1.  Octahedral  irons:  Consisting  essentially  of  nickel-iron  alloys 
arranged  in  the  form  of  plates  parallel  with  the  faces  of  an  octa- 
hedron, and  often  interlaminated  with  thin  plates  of  schreibersite. 
On  etching  with  acid  they  show  Widmanstatten  figures.  According 
to  the  thickness  of  the  plates  they  are  divided  as  follows:  (a) 
Octahedral  irons  witii  lamellae  0.1  mm.  in  thickness  (Off) ;  (b)  octa- 
hedral irons  with  lamellae  0.15  to  0.4  mm.  in  thickness  (Of) ;  (e) 
octahedral  irons  with  lamellae  0.5  to  1  mm.  in  thickness  (Om) ;  (d) 
octahedral  irons  with  lamellae  1.5  to  2  mm.  in  thickness  (Og) ;  (e) 
octahedral  irons  with  lamellae  over  2}  mm.  in  thickness  (Ogg) ;  (/) 
breccia-like  octahedral  irons  (Obz). 


II.  Stont-Ibon  BIetbobttes:  SiDisoLrnBS. 


III.  Niokkl-Ibon  BIetbobttes:  Sidebttbs. 
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2.  Hezahedral  irons:  Homogeneous  masses  of  nickd-iron  with 
evident  cleavage  parallel  to  the  faces  of  a  hexahedron  and  showing 
lamellae  due  to  the  twinning  of  a  cabe  on  an  octahedral  face.  On 
etching  they  show  Neumann  lines.  These  are  divided  into:  (a) 
hexahedral  irons  (H) ;  (b)  brecciated  hexahedral  irons  (Hb) ;  (o) 
the  Cape  Iron  group  (Hca) ;  (d)  the  Chesterville  group  (Hch). 

3.  Massive  irons:  Amorphous  irons  showing  neither  Neumann  nor 
Widmanstatten  lines  or  other  structural  features  such  as  permit 
satisfactory  classification.  Doctor  Brezina  has  divided  them  into 
five  groups:  (a)  the  Babb's  Mill  group  (Db) ;  (&)  the  NedagoUa 
group  (Dn) ;  (c)the  Primitiva  group  (Dp) ;  (d)  the  Senegal  group 
(Ds) ;  (e)  the  Tucson  group  (Dt). 


Though  the  elemental  matter  of  meteorites  may  be  the  same  as  in 
terrestrial  rocks,  the  form  of  combination  is  at  times  radically  differ- 
ent and  of  a  nature  to  indicate  that  they  formed  under  conditions 
quite  unlike  those  existing  on  the  earth  to-day,  and  particularly  so 
with  reference  to  the  presence  of  free  oxygen  and  moisture. 

The  following  list  comprises  meteoric  minerals  which  are  also  con- 
stituents of  terrestrial  rocks:  Olivine j  the  orthorhombic  pyroxene 
enstatUe  (or  browite)^  the  monodinic  pyroxenes  diopside  and  augite^ 
the  plagioclase  feldq)ars  anarthite^  labradorite^  or  oligoclase^  the 
phosphate  apatite^  the  oxides  magnetite  and  ohromite^  the  sulphides 
pyrite  and  pyrrhotite^  rarely  the  carbonate  brewrmerite  and  various 
forms  of  carbon  including  graphite  and  diamond.  Those  minerals 
found  rarely  if  ever  in  terrestrial  rocks  are  the  various  alloys  of 
nickel  and  iron,  to  which  the  names  kamaoite^  taemte,  and  plessite 
have  been  given,  the  nickel  and  iron  phosphide  schreibersitej  the  iron 
monosulphide  troiUtej  the  iron  and  chromium  sulphide  daubreelitey 
the  iron  protochloride  lawrencite^  the  calcium  and  titaniimi  (or  zir- 
conium) oxysulphide  osbomite^  the  iron  and  nickel  carbide  cohenite^ 
the  carbon  silicide  moissanite,  an  isotropic  mineral  believed  to  be  a 
re-fused  plagioclase  and  called  maakelymte^  and  asmanite^  a  form  of 
silica.  These  are  described  in  some  detail,  in  alphabetical  order, 
below: 

Apatite. — ^The  phosphoric  add  reported  in  the  numerous  analyses 
of  meteoric  stones  has  usually  been  considered  a  constituent  of  the 
mineral  apatite.  As  a  matter  of  fact,  crystals  of  this  mineral  in  a 
meteorite  have  been  actually  observed  only  by  Berwerth,  in  the  stony 
portion  of  the  Eodaikanal,  India,  siderolite.  Becent  investigations 
have  shown  that  the  prevalent  phosphatic  mineral  is  not  apatite,  but  a 
mineral  of  nearly  the  same  composition,  differing  in  its  crystallo- 
graphic  and  optical  properties,  and  perhaps  identical  with  francolite. 
Its  exact  nature  remains  yet  to  be  ascertained. 
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Aamanite. — ^This  name  was  proposed  by  Maskelyne  *  for  a  mineral 
consisting  essentially  of  silica,  occurring  in  the  meteorite  of  Breiten- 
bach,  of  which  it  composed  nearly  one-third  of  the  siliceous  portion. 
The  mineral,  when  pure,  is  colorless,  with  a  specific  gravity  of  2.245, 
a  hardness  of  5.5,  and  is  rhombic  in  crystallization.  It  is  commonly 
believed  to  be  identical  with  the  tridymite  of  terrestrial  rocks. 

Breunnerite. — ^This  is  the  name  given  by  Haidinger  to  a  ferriferous 
variety  of  magnesium  carbonate  found  in  terrestrial  rocks  and  in  a 
single  instance  in  a  meteoric  stone,  that  of  Orgueil,  France.  It  is 
the  only  instance  known  of  a  carbonate  compound  occurring  as  an 
original  constituent  of  meteorites. 

Carbon, — Carbon  as  carbon  monoxide  (CO)  or  dioidde  (CO,),  as  a 
hydrocarbon  or  in  the  amorphous,  or  crystalline  form  of  graphite,  has 
been  recognized  as  a  constitu^t  of  certain  meteorites,  particularly 
meteoric  irons,  for  many  years.  Berzelius  recognized  a  carbon  com- 
pound in  the  stone  of  Alais  as  early  as  1838.  Wohler  and  Cloez  in 
1839  found  compoimds  resembling  residue  from  terrestrial  organic 
substances  in  the  meteoric  stone  of  Cold  Bokkeveld,  while  the  French 
chemist  Berthelot  extracted  hydrocarbons  conformable  with  the  pe- 
troleum series  from  the  carbonaceous  meteoric  stone  that  fell  in  Or- 
gueil, France,  in  1864.  The  American  chemist  J.  Lawrence  Smith  and 
others  have  since  repeatedly  reported  the  presepce  of  carbon  in  both 
the  amorphous  and  crystallized  forms  of  graphite  in  numerous  analy- 
ses of  stone  and  iron  meteorites. 

Haidinger,  in  1846,  described  a  cubic  form  of  graphite  in  the 
meteoric  iron  of  Arva  (Magura),  Hungary,  as  pseudomorphic  after 
pyrite,  but  which  Bose  suggested  was  pseudomorphic  after  diamond. 
In  1886  H.  Carvill  Lewis,  after  studying  the  matrix  of  the  South 
African  diamond,  predicted  the  discovery  of  diamonds  in  meteorites. 
In  1888  Jerofeieff  and  Latschinoff  found  carbon  with  the  hardness 
and  form  of  the  diamond  in  the  Novo-Urei,  Kussia,  meteoric  stone. 
In  1889  was  found  the  first  colorless  material,  thought  from  its  hard- 
ness and  its  burning  into  COj  to  be  diamond,  in  the  Arva  iron.  In 
1891  George  A.  Koenig  of  Philadelphia  found  a  black  vitreous  sub- 
stance, of  a  hardness  beyond  sapphire  and  believed  to  be  diamond,  in 
the  meteoric  iron  of  Canon  Diablo.  Material  from  this  source  was 
subsequently  examined  by  O.  W.  Huntington  and  found  to  contain 
unmistakable,  minute,  colorless,  octahedral  crystals  of  diamond.  Two 
examples  of  these  are  shown  in  Exhibit  No.  473.  The  French  chemist 
Moissan  in  this  same  iron  found  in  addition  carbon  in  the  amorphous 
form,  as  graphite,  and  as  black  diamond  or  carbonado.  Maissamte^ 
a  silicide  of  carbon,  perhaps  identical  with  artificial  carborundum, 
was  found  by  this  chemist  in  the  meteoric  iron  of  Canon  Diablo. 


^  Philofl.  Trans.  Royal  Soc.  London,  1871,  p.  3G1. 


HANDBOOK  OF  THE  METEOBTTE  C0LLE0TI0N8. 


7 


Chromite  and  magnetite. — The  oxides  of  chromium  and  iron,  or  of 
iron  alone,  are  common  constituents  of  terrestrial  rocks  as  well  as 
of  meteorites,  and  need  no  further  mention  here  other  than  that  they 
occur  as  small,  usually  microscopic  disseminated  crystals  wd  crystal- 


Davhreelite. — ^In  1876  J.  Lawr^ce  Smith  gave  this  name  to  a  black, 
lustrous,  highly  crystalline  material  found  by  him  associated  with  the 
troilite  in  the  meteoric  irons  of  Coahuila,  Mexico.  Incomplete  analy- 
ses made  at  the  time  showed  86.48  per  cent  of  sulphur,  some  10  per 
cent  of  iron,  and  a  little  carbonaceous  matter,  the  imdetermined  por- 
tion being  chromium.  The  true  composition  he  announced  as  being, 
probably,  sulphur  87.62  per  cent ;  chromium  62.88  per  cent.^  Later  he 
was  able  to  isolate  the  material  in  larger  quantity  and  greater  degree 
of  purity  from  the  Coahuila  iron,  and  in  1878  ^  he  published  new  analy- 
ses and  descriptions  showing  the  mineral  to  have  the  probable  com- 
position: Sulphur,  44.29  per  cent;  chromium,  86.38  per  cent;  iron, 
19.38  per  cent ;  or  the  formula  FeS  Cr,  S,.  Actual  analyses,  however, 
showed:  Sulphur,  42.69  per  cent;  chromium,  35.91  per  cent;  iron, 
20.10  per  cent;  total,  98.70  per  cent. 

Feldspars  and  maskelynite. — From  what  is  known  regarding  ter- 
restrial basic  igneous  rocks,  the  feldspars  of  meteorites  would  natu- 
rally be  assumed  to  belong  to  the  more  basic  varieties,  as  labradorite 
and  anorthite.  Not  many  actual  and  complete  analyses  are  avail- 
able owing  to  the  difficulty  of  securing  a  sufficient  quantity  of  ma- 
terial in  a  fair  degree  of  purity.  Those  quoted  below  show  that  in  at 
least  two  instances  the  feldspar  is  oligoclase,  a  form  characteristic  of 
rocks  of  intermediate  acidity,  as  the  diorites.  The  name  maskelynite^ 
it  should  be  stated,  was  given  by  Tschermak  '  to  an  isotropic,  colorless 
mineral,  abundant  in  the  Shergotty  meteorite,  and  commonly  consid- 
ered a  re-fused  feldspar.  The  mineralogist  Groth,  on  the  other 
hand,  was  inclined  to  believe  it  to  be  a  species  allied  to  leucite.  The 
feldspars  are  common  constituents  of  meteorites  of  the  basaltic  types, 
such  as  that  of  Juvinas  in  France,  where  they  occur  in  elongated  poly- 
synthetically  twinned  forms  as  in  terrestrial  rocks.  In  the  chondritic 
*  types  they  occur  as  scattered  granules  occupying  the  interspaces  of 
tile  olivines  and  enstatites,  and  often  quite  lacking  in  crystal  outlines 
or  twinning  bands,  in  which  case  their  satisfactory  determination  is 
a  matter  of  great  difficulty.  In  many  metex)rites  of  the  chondritic 
type,  and  in  most  pallasites,  feldspars  are  wholly  lacking. 


line  grains. 


lAmer.  Joam.  Sd^  toI.  12,  1876,  p.  109. 

•Idem,  VOL  16,  1878,  p.  270. 

•  Sits.  Akad.  Wiss.  Wlen,  yoL  65, 1872,  p.  127. 
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From  these  analyses  it  would  appear  that  1  and  2  are  to  be  classed 
as  oligoclase  and  8  as  labradorite. 

Gaseous  constituents. — ^The  fact  that  hydrogen  was  given  off  when 
the  Lenarto  (Italy)  meteoric  iron  was  heated  in  a  vacumn  was  first 
noted  by  Thomas  Graham  in  1867.  J.  W.  Mallet,  in  1879,  found  the 
meteoric  iron  of  Augusta  County,  Va.,  under  similar  circumstances 
yielded  not  merely  hydrogen  but  also  nitrogen  and  carbon  monoxide 
(CO)  and  carbonic  acid  (CO,).  A.  A.  Wright,  in  1875  and  1876, 
showed  (1)  that  the  stony  meteorites  differ  from  the  iron  in  having 
oxides  of  carbon,  chiefly  as  CO,,  as  their  characteristic  gases,  instead 
of  hydrogen;  (2)  the  proportion  of  CO,  given  off  at  low  is  greater 
than  at  high  temperatures;  (3)  the  amount  of  gases  contained  in  a 
large  meteorite,  or  cluster  serving  as  a  cometary  nucleus,  is  sufficient 
to  form  the  train;  (4)  the  spectrum  of  the  gases  is  closely  identical 
with  that  of  several  comets. 

Doubts  which  may  have  been  thrown  on  these  results  as  first  an- 
nounced were  eliminated  by  the  later  investigations.  In  the  stony 
(chondritic)  meteorites  the  percentage  of  CO  is  conspicuously  small 
compared  with  that  of  CO,,  while  in  the  irons  the  conditions  are 
reversed.  Becent  work  by  R.  T.  Chamberlin  furnished  data  for 
the  following  summary  of  averages: 


Type. 

No.  of 
analy- 

868. 

COt. 

CO. 

CH4. 

H,. 

TotaL 

13 
0 

8.77 
.31 

0.34 
.07 

0.20 
.02 

0.60 
1.07 

0.00 
.21 

4.80 
181 

Subsequently  Prof.  William  Bamsay,  of  London,  detected  the  prob- 
able presence  of  argon  and  helium. 

Lawrencite. — ^Protochloride  of  iron.  The  exudation  of  drops  of 
ferrous  chloride  from  freshly  cut  or  broken  surfaces  of  meteoric  iron 
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was  early  noted,  bat  it  was  not  until  1855  that  J.  Lawrence  Smith 
fonnd  the  material  in  the  condition  of  a  soft  solid  of  a  green-brown 
color  in  the  meteoric  iron  of  Tazewell  County,  Tenn.^  In  1877  *  he 
also  noted  the  occurrence  of  the  substance  in  the  iron  of  Rockingham 
County,  N.  C.  In  this  same  year  Daubree  noted  its  occurrence  in  the 
terrestrial  iron  of  Ovif ak,  Greenland,'  and  proposed  for  it  the  name 
lawrencite  in  honor  of  its  first  discoverer.  The  material  liquefies  on 
exposure  to  the  atmosphere,  the  iron  passing  over  quickly  to  the  con- 
dition of  sesquioxide.  It  is  this  feature  that  brings  about  the  rapid 
disintegration  of  so  many  irons  and  causes  the  stone  meteorites  to 
become  rust-brown  or  freckled  with  rust-colored  spots. 

Metallic  constituents;  nickel-iron  dttoya. — These  are  essentially  the 
same  in  all  meteorites.  They  occur  in  varying  proportions  from  a 
fraction  of  1  per  cent,  as  in  the  Bishopville  stone,  to  upward  of  90  per 
cent,  as  in  the  so-called  iron  varieties.  In  the  stones  the  form  is  that 
of  disconnected  drops  or  stringers;  in  the  pallasites  that  of  a  more  or 
less  disconnected  mesh  or  sponge  enfolding  silicate  minerals;  and  in 
the  metallic  forms  constituting  nearly  the  entire  mass.  Etching  by 
means  of  a  weak  acid,  the  polished  surface  of  a  meteoric  iron  will  in 
the  majority  of  cases  give  rise  to  an  interesting  series  of  markings 
known  under  the  name  of  Widmanstatten  figures,  after  a  German 
chemist  who  first  brought  them  to  public  notice.  They  are  due  to  the 
unequal  solubility  of  the  three  alloys  of  iron  and  nickel  which  make 
up  the  mass  of  the  material.  Two  of  these  alloys  occur  in  the  form 
of  thin  plates  and  are  known  by  the  terms  kamacite  and  taenite.  A 
third  alloy,  known  as  plessitCj  fills  the  space  formed  by  the  intersec- 
tion of  these  plates  (see  etched  slices  of  the  Casas  Grandes  and  Toluca 
irons,  pis.  16  and  85).  The  composition  of  these  alloys  has  not  been 
absolutely  determined,  owing  to  the  difficulty  of  separating  them  one 
from  another,  and  it  is  considered  probable  that  the  so-called  plessite 
is  but  a  mixture  or  intergrowth  of  the  other  two.  Davison  gives  the 
composition  of  the  two  first  named  as  determined  on  separations 
made  from  the  Welland,  Canada,  iron,  as  follows: 


GODStttOBIltS. 

Kamadte. 

Taenito. 

Percent, 

Percent. 

93.09 

74.78 

ft.  09 

24.32 

.35 

.88 

.02 

.00 

loaos 

99.98 

SAmer.  Joarn.  Sd.,  vol.  19,  1855,  p.  164. 
•Idem,  YOl.  18,  1877.  p.  214. 
•Compt.  Bend.,  vol.  84,  1877,  p.  60. 
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In  the  Casas  Orandes,  Toluca,  and  many  other  irons,  these  plates 
are  arranged  parallel  with  the  faces  of  an  octahedron,  as  shown  in 
the  examples  in  the  introductory  series.  Such  are  known  as  octa- 
hedral irons.  Other  irons  yielding  no  Widmanstatten  figures  give, 
on  etching,  lines  which  the  mineralogist  Neumann  showed  might  re- 
sult from  a  twinning  of  a  cube  about  an  octahedral  face.  These  are 
known  as  hexahedral  irons,  an  example  of  which  is  shown  in  the  slice 
from  Scottsville,  Kentucky  (No.  77),  or  m  the  large  " Couch''  iron. 
Still  other  irons  have  no  regular  structure,  sometimes,  indeed,  being 
almost  uniformly  homogeneous.  Such  are  classed  as  ataxites,  an 
example  of  which  is  shown  in  the  specimen  from  Deep  Springs,  North 
Carolina  (No.  470).  Cohenite  is  the  name  proposed  by  Weinschenk 
for  an  iron  carbide  of  a  tin- white  color,  found  first  in  the  meteorite 
of  Magura  and  subsequently  in  other  irons. 

Oldhamite. — ^This  name  was  given  by  Story-Maskelyne,  in  1862, 
to  a  calcium  sulphide  found  by  him  in  the  meteorite  of  Busti,  and  de- 
scribed in  detail  in  the  PhUosophical  Transactions  of  the  Royal 
Society  of  London  for  1870.  The  mineral  is  of  a  pale,  chestnut- 
brown  color  when  pure,  though  often  covered  on  the  outer  surface  by 
a  gypseous  oxidation  product.  It  occurs  in  the  form  of  rounded 
granules,  with  cleavages  essentially  rectangular,  imbedded  in  the 
pyroxenic  constituents.  Between  crossed  nicols  it  is  isotropic,  and  is 
considered  to  belong  undoubtedly  to  the  cubic,  or  isometric  sys- 
tem. Its  specific  gravity  was  found  to  be  2.58.  Boiled  in  water  it 
was  decomposed,  yielding  a  bright  yellow  solution  of  calcium  poly- 
sulphide  and  an  insoluble  residue. 

Olivine. — magnesium  and  iron  silicate  of  the  formula  (MgFe) 
SiO^;  relative  proportions  of  magnesia  and  iron  are,  however,  some- 
what variable,  as  shown  in  the  following  analyses: 


Locality. 

SiOs. 

MgO. 

FeO. 

4a  24 

47.41 

11.80 

3.  Kiowa  County,  Kansas  

4a  70 

48.02 

laTO 

30.01 

48.20 

11.88 

86.03 

48.16 

17.21 

The  mineral  rarely  occurs  in  good  crystal  form  except  in  tiie 
porphyritic  chondrules.  It  is  of  all  meteoric  minerals  perhaps  the 
most  abundant  and  widespread,  sometimes,  as  in  that  of  Warrenton, 
Missouri,  composing  a  very  large  proportion  (75  per  cent)  of  the  mass 
of  the  stone.  It  is  rarely,  if  ever,  wholly  absent,  even  the  iron  meteor- 
ites showing  in  most  cases  included  granules.  It  is  a  common  and 
widespread  constituent  of  terrestrial  igneous  rocks. 
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Oshomite. — ^This  name  is  also  one  of  Maskelyne's  proposal.  The 
mineral  occurs  in  gold^  yelow  microscopic  octahedra,  associated 
with  the  oldhamite  in  the  Busti  meteorite.  Crystals  are  brittle  and 
insoluble  in  acids,  even  resisting  the  fluxes  potassium  and  sodium 
carbonates.  Composition  uncertain,  but  regarded  as  a  titanium  or 
zirconium  oxychloride. 

Pyroxenes. — Pyroxene  is  common  in  meteorites  in  both  orthorhom- 
bic  and  monodinic  forms. 

1.  Orthorhombic  pyroxenes:  enstatite  and  bronzite.  These  min- 
erals, next  to  the  olivines,  are  the  most  common  of  the  meteoric  sili- 
cate minerals.  The  composition  is  somewhat  variable,  owing  to  the 
varying  proportions  of  iron  and  magnesia,  as  in  the  olivines.  A  typi- 
cal enstatite  corresponds  to  the  formula  MgSiO,,  but  through  the 
assumption  of  iron  this  passes  over  into  the  bronzite  variety  (MgFe) 
SiOs-  So  far  as  known,  the  highly  ferriferous  and  pleochroic  vari- 
ety, hypersthene,  never  occurs  in  meteorites,  though  in  at  least  one 
instance — ^that  of  Shalka,  India — ^the  percentage  of  iron  is  fully  as 
high  as  in  strongly  pleochroic  hypersthene.  The  name  clino-enstatite 
has  been  giv«[i  to  a  monoclinic  variety  with  a  smaller  extinction  angle 
on  dinopinacoidal  sections  than  other  monoclinic  pjnroxenes,  and 
which  is  characterized  further  by  a  marked  tendency  toward  polysyn- 
thetic  twinning.  The  varying  composition  of  enstatite  and  bronzite 
from  some  of  the  best  known  meteorites  is  given  below : 


LooftUty. 

SlOs. 

HgO. 

F«0. 

NaiO. 

KiO. 

CaO. 

69.07 

58L44 

55.86 

66.06 

53.05 

50.06 

69.92 

67.8 

5&56 

67.49 

39.34 
38.94 
32.85 
3a  85 
25.40 
87.10 
38.00 
30.22 
27.73 
25.78 

a40 
1.18 
12.13 
13.44 
15.63 
.90 

Bnsti*  

a86 

a33 

1.68 
.58 

0.60 

Hainholx*  

2.73 
.96 
2.11 

8.10 
1.09 

Hyittis*.  

.68 

.47 

HoUna*  

.91 
16.53 
ia59 

2.07 

Slialka*  

.92 
1.46 

.09 
2.12 

Blttaragrflni*.  

2.08 

» Smitli,  7.  L.,  Amer.  Jouni.  ScL,  vol.  38, 1864,  p.  226. 

•  Uaskelyiia,  Fhilos.  Trans.  R<7.  Soc.  London,  voL  160, 1870,  p.  206. 
iTichennak,  Site.  Akad.  Wiss.  Wlen,  vol.  61, 1870,  p.  467. 
^MaakAlyne,  Fhilos.  Trans.  Roy.  Soc  London,  vol.  161, 1871,  p.  350. 
ft  Ranunelsberg,  Honatsber.  Akad.  Berlin,  1870,  p.  314. 
•BorgstrOm,  BnU.  Comm.  geoL  Finlande,  No.  14, 1908. 

'  Tedu,  Rammelsberg's  Mlneraldiemie,  1875,  p.  382. 
•Heimiflr,  Ann.  Chem.  Phys.,  voL  17, 1809,  p.  12. 

•  RamnMlsb«rg,  Konatsber.  Akad.  Berlin,  1870,  p.  319. 

■  Winkler,  Cohen's  Keteorltenkonde,  Heft  1, 1804,  p.  28L 

As  with  olivine,  the  mineral  rarely  occurs  in  good  crystal  form, 
excepting  in  the  porphyritic  chrendrites.  A  more  common  form,  as 
noted  later,  is  in  that  of  radiating  and  cryptocrystalline  kugels. 
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2.  Monodinic  pyroxenes:  diopside  and  diallage.  These  forms  of 
pyroxene  are,  on  the  whole,  less  common  in  meteorites  than  are  the 
orthorhombic  forms,  though  it  is  possible  that  they  are  in  reality 
more  abmidant  than  is  generally  supposed,  their  close  resemblance 
in  all  but  optical  properties  (which,  owing  to  the  small  size  and 
poorly  developed  crystallization,  can  not  always  be  determined)  ren- 
dering a  sure  discrimination  somewhat  difficult.  The  composition  is, 
presumably,  fully  as  variable  as  that  of  the  enstatites,  but  few  actual 
analyses  of  pure  materials  have  been  made,  owing  to  the  difficulty  in 
separating  them  from  the  associated  minerals.  Of  the  following 
analyses  No.  I  is  by  Maskelyne  ^  and  11  by  Tschermak.' 


Souroe. 

Canstitaents. 

L  BustL 

XL  Sher- 
gotty. 

8ilioa(8iO«)  

66.40 

62.84 

.26 

Fecrio  oxide  (PeiOa). . 

.66 

FttToos  (ndde  (FeO) . 

23.10 

Magiiaia(MgO)  

28.33 

14.20 

10.08 

ia40 

.66 

00.00 

100.66 
8.466 

As  with  other  silicate  constituents,  the  monoclinic  pyroxenes  are 
but  poorly  developed  crystallographically,  are  nearly  colorless,  non- 
pleochroic,  and  with  extinction  angles  rarely  going  beyond  25°. 
They  are  often  intergrown  with  enstatites,  and  still  more  commonly 
occur  in  twinned  forms  grouped  in  chondrules. 

Schreihersite. — ^This  mineral,  first  described  and  named  by  Haidin- 
ger  in  1847  as  a  constituent  of  the  Magura  iron,  and  since  found  as 
one  of  the  commonest  of  the  accessory  meteoric  constituents,  is  a 
phosphide  of  nickel,  iron,  and  cobalt,  corresponding  to  the  formula 
(FeNiCo),P.  It  occurs  commonly  in  thin  angular  plates  of  a  tin- 
white  color,  sometimes  lying  parallel  with  the  taenite-kamacite 
plates,  sometimes  in  angular,  jagged  masses  as  in  the  Tombigbee 
iron  (see  specimen  No.  252,  also  pi.  36),  and  in  dendritic  forms  as 
in  the  iron  of  Arispe  (see  specimen  No.  299  and  pi.  33,  fig.  2).  In 
the  pallasites  it  may  occur  in  thin  plates  lying  between  the  olivines 
and  metallic  mesh.  It  is  magnetic,  and  difficultly  soluble,  the  last 
feature  rendering  its  separation  from  the  other  constituents  a  matter 

iphUos.  Tnns.  Roy.  Soc.  London,  toI.  160,  1870,  p.  202. 
•Slti.  Akad.  Wlas.  Wlen,  vol.  66.  1872,  p.  126. 
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of  comparative  ease.  The  material  No.  475,  separated  from  one  of 
the  Canon  Diablo  irons,  is  shown  by  Mr.  Tassin's  analysis  to  have  the 
following  composition: 

Percent. 

Iron  68.04 

Nickel  23.07 

Phosphoms  13. 80 

Cobalt   .03 

99.94 

The  name  rhabdite  has  been  given  to  a  very  brittle  phosphide  of 
apparently  the  same  composition  as  schreibendte  and  commonly 
regarded  as  a  morphological  variety  of  that  mineral. 

Trotlite. — ^This  name  was  given  by  Haidinger  ^  to  a  monosulphide 
of  iron  first  found  in  nodular  masses  in  the  meteorite  of  Albareto, 
and  since  shown  to  be  an  almost  universal  constitumt  of  meteorites, 
(See  Toluca  iron,  No.  347  and  pi.  14.)  The  theoretical  composi- 
tion, as  demanded  by  the  formula  FeS,  is  iron  (Fe)  68.64;  sulphur 
(S)  36.36.  Actual  analyses  nearly  always  show  traces  of  nickel  and 
sometimes  copper.  The  mineral  was  named  in  honor  of  Domenico 
Troili,  one  of  the  early  enthusiastic  defenders  of  the  possibility  of 
meteorite  falls.  Meunier  and  some  others  are  inclined  to  regard  the 
mineral  as  identical  wilh  pyrrhotite.  Bose  suggested  the  possibility 
that  the  sulphide  in  stony  meteorites  might  be  in  the  form  of  pyrrho- 
tite and  in  the  metallic  as  troilite.  The  present  writer,  as  well  as 
Samsay  and  Borgstrom,  have,  however,  shown  that  the  sulphide  in 
the  stony  meteorites  may  be  the  monosulphide  troilite.' 

GHBMIGAL  COMPOSITION. 

A  meteorite  is  a  body  of  more  than  immediate  mineralogical  or 
petrographical  interest.  It  furnishes  tangible  testimony  of  the  na- 
ture of  materials  existing  outside  of  our  solar  system,  and  affords, 
aside  from  the  spectroscope,  the  only  due  to  the  matter  of  which 
celestial  bodies  are  composed.  The  German,  Chladni,  as  long  ago 
as  1794,  advocated  their  cosmic  origin,  and  designated  them  "  Welt- 
Bpme^  (world  chips),  or  the  remains  of  worlds  gone  to  pieces,  and 
from  which  other  worlds  might  be  built  up.  This  idea  with  various 
modifications  has  been  many  times  reasserted,  and  whatever  theory 
one  may  accept  as  to  world  formation,  the  ultimate  source  of  the 
materi^  remains  the  same.  It  is,  therefore,  of  interest  to  compare 
the  chemical  composition  of  such  materials  as  are  now  coming  from 
space,  or  have  come  within  historic  times,  with  that  forming  the 
rocks  of  the  earth's  crust.   In  column  I  below  is  given  the  average 

1  BIti.  AkAd.  WlM.  Wlen,  toL  47,  1868,  p.  288. 

*M«RlII*  A  reeent  meteorlto  fell  near  Holbrook,  Arli.,  Smithsonian  Miac.  Colt,  pnbl. 
2140,  TOL  eo.  No.  8,  1812,  pw  4. 
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composition  of  stony  meteorites  as  calculated  from  a  large  number 
of  analyses,^  and  in  column  II  that  of  the  average  composition  of 
the  igneous  rocks  of  the  earth's  crust.*  . 

It  may  be  added  incidmtally  that  these  meteoric  stones,  as  will  be 
noted  from  the  analyses,  belong  to  a  very  basic  class  of  rocks — i.  e., 
rocks  low  in  silicic  acid  and  correspondingly  high  in  the  basic  con- 
stituents, iron  and  magnesia.  From  a  terrestrial  standpoint  they 
would  be  classified  mainly  as  peridotites,  and  a  few  as  pyroxenites 
and  basalts. 


CoDStitaents. 


Sflioa(SiOi)  

TitanJo  oxide  (TlOfl)  

Tin  oxide  (SnOs)  

ZirooniiixD  oxide  (ZrOs) . . . 

Alumina  (AlsOi)  

Ferric  oxide  (FeiOg)  

Chromio  oxide  (Crtd) . . . . 
Vanadioin  oxide  (VsOi). . . 

Iron(Fe)  , 

Nickel  (NI)  

Cobalt  (Co)  

Ferrous  oxide  (FeO)  , 

NickeL  oxide  (NiO)  

Cobalt  oxide  (CoO)  

Llme(OaO)  

Barium  oxide  (BaO)  

lCagnfl8ia(]CgO)  

Manganoua  oxide  (MnO). 
Strontium  oxide  (SrO) ... 

Boda(Na«0)  

Potash  (KiO)  

Litlila(LliO)  

Ignition  (HsO)  

Phosphoric  acid  (P|0») . . . 

Sulphur  (S)  

Copper  (Cu)  

Carbon  (C)  

Chlorine  (Q)  

Fhiorine(F)  

Carbonic  acid  (COt)...... 


38.68 
.18 
None. 
None. 
2.88 


.17 

Trace. 

11.08 
1.15 
.07 

14.«8 
.48 
.06 
2.43 

None. 

22.67 
.29 

None. 
.87 
.21 

Trace. 
.76 
.26 
1.80 
.014 
.15 
.08 
(?) 
(?) 


loaoM 


50.03 
.74 


.03 
14.07 
2.58 
.06 
.02 


8.42 

.03 


4.78 
.11 

3.86 
.10 
.04 

8.40 

2.09 
.01 

Le4 
.26 
.U 


.06 
.10 
.48 


loaoo 


The  most  striking  of  the  differences  brought  out  by  the  analyses 
are  (1)  the  excess  of  silica  (SiO,)  and  alumina  (Al^Os)  in  the 
terrestrial  rocks,  (2)  the  presence  of  a  considerable  amount  of  free 
iron  and  proportionately  large  quantities  of  ferrous  oxide  (FeO) 


*  Merrill,  On  the  compoBition  of  atony  meteorites,  etc.,  Amer.  Jonrn.  Sd.,  vol.  27,  June, 
1009,  p.  469. 

>  Clarke,  Data  of  GeochemlBtry,  Bulletin  491,  U.  S.  Geol.  Sorv.,  1911,  p.  27. 
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and  magnesia  (MgO)  in  the  meteorites.  The  presence  of  many  of  the 
rarer  elements  tabulated  as  constituents  of  the  terrestrial  igneous 
rocks  has  not  as  yet  been  fully  determined  in  those  of  meteoric  origin. 
As  has  been  noted,  however,  many  of  them  have  been  found  in 
amounts  too  small  to  estimate. 

As  already  stated,  the  iron  or  metallic  meteorites  consist  essentially 
of  alloys  of  iron,  nickel,  and  cobalt,  with  which  are  commonly  asso- 
ciated the  phosphide  schreibersite  and  the  sulphide  troilite.  In  mi- 
nute quantities  there  may  be  other  constituents,  as  copper,  chromium, 
and  various  silicate  minerals.  It  is  in  these  metallic  forms  also  that 
have  been  found  the  rarer  elements — platinum,  palladium,  iridium, 
ruthenium,  and  vanadium,  and  possibly  gold.  Farrington's  tabula- 
tion of  analyses  seems  to  show  that  the  nickel  content  varies  with  the 
texture,  the  higher  percentages  of  this  constituent  being  found  in  those 
of  finest  crystallization.  The  variation  is,  however,  by  no  means  con- 
stant In  the  table  on  the  following  page  is  given  a  selected  series 
of  what  are  considered  authentic  analyses  of  the  principal  types  of 
iron,  and  also,  for  purposes  of  comparison,  two  examples  each  of 
metal  separated  from  the  silicate  portions  of  pallasites  and  stony 
meteorites. 
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For  descriptions  see  page  1 7. 
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STRUCTURE. 

As  noted  under  ibe  head  of  Classification,  meteorites  fall  into  three 
general  groups:  (1)  Metallic,  in  which  the  structure  is  due  to  the 
varying  crystallization  of  metallic  alloys;  (2)  the  stony-irons  or 
sider(dites,  which  consist  of  a  more  or  less  connected  mesh  or  sponge 
of  metal  inclosdng  silicates,  the  structure  of  the  metallic  portion 
being  essentially  the  same  as  those  which  are  all  metallic ;  and  (3)  the 
stony  forms,  which  vary  from  holocrystalline  or  basaltic  types  to 
those  which  are  fragmental  and  tufaceous.  It  is  in  this  last  group, 
and  with  particular  reference  to  their  included  chondrules,  that 
meteorites  depart  most  widely  from  known  structures  in  terrestrial 
rocks. 

The  crystalline  structure  of  the  purely  metallic  forms  has  been 
safficiently  dwelt  upon  under  the  head  of  the  Metallic  constituents 
of  meteorites,  and  may  be  best  comprehended  by  referring  to  Plates 
12, 14,  and  16.   That  of  the  stony-irons  is  shown  in  Plates  9  and  28. 
It  is  to  be  noted  that  there  are  two  widely  distinct  types  of  the  latter, 
one  in  which  the  included  silicates  have  apparently  undergone  quiet 
crystaUization  even  to  the  extent  of  development  of  recognizable  crys- 
talline facets,  and  the  other  in  which  the  silicates,  after  crystallization, 
have  become  shattered  and  in  which  the  metal  serves  as  a  cement 
or  binding  constituent  to  the  angular  particles.   This  type  of 
stmcture  or  brecciation  is  well  shown  in  the  Admire  pallasite 
(pL  9,  fig.  2),  in  which  the  dark  portions  are  olivine  and  the  light 
metal.   This  figure  is  about  natural  size.   An  enlarged  portion  of  a 
metaUiferous  area  is  shown  in  figure  1  of  the  same  plate.   In  this 
Uie  dark  outer  portion  is  again  olivine  and  the  light  (1)  metal.  The 
dark  interior  area  (3)  is  a  spongy  aggregate  of  iron  with  inclosures 
of  lawrencite  and  troilite.   The  acicular  forms  (4)  extending  into 
this  sponge  are  of  nickel  iron.   Between  the  nickel  iron  (1)  and  the 
spongy  portion  is  commonly  a  thin  plate  of  schreibersite  (2)  which 
can  not  be  differentiated  in  the  illustration. 

The  microscopic  structure  of  stony  meteorites  of  the  holocrystal- 
line type  most  nearly  resembling  terrestrial  rocks  of  the  basalt,  py rox- 
enite,  or  peridotite  group  is  shown  in  Plates  2  and  3.  In  the  eukrite 
of  Juvinas  (pi.  2,  fig.  1)  will  be  noted  the  elongated  or  plagioclase 
feldspars  in  a  crystalline  granular  ground  of  olivines  and  pyroxenes, 
as  in  the  gabbros,  with  metal  in  the  interstices.  In  figure  2,  from  the 
stone  of  Shergotty,  the  structure  is  more  nearly  that  of  a  diabase  or 
basalt,  consisting  of  large  plates  of  pyroxene  in  a  light  ground,  which, 
in  this  case,  is  isotropic,  the  so-called  maskelynite,  supposed  to  be  a 
fused  feldspar.  In  figure  1  of  Plate  3  is  shown  the  structure,  of 
the  recently  fallen  stone  of  El  Nakhla.  This  consists  of  a  crystalline 
^SS^gate  of  green  pjrroxene  and  in  small  quantities  a  reddii^-brown 
I  5ee2*— BuU.94— 16  2 
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olivine  with  a  little  interstitial  feldspar,  and  scattering  granules  of 
titanic  iron  and  chromite.  The  structure  is  comparable  with  that  of 
a  terrestrial  pyroxenite.  In  figure  2  is  shown  that  of  the  holocrystal- 
line  siliceous  portion  of  the  mesosiderite  of  Estherville,  Iowa,  con- 
sisting of  olivine,  orthorhombic  and  monoclinic  pyroxene,  and  a  pla- 
gioclase  feldspar. 

A  very  large  portion  of  the  stony  meteorites  consists  wholly  or 
in  part  of  roimded  and  oval  granules  called  chondrules,  embedded 
in  a  crystalline  or  tuffaceous  ground,  and  it  is  in  these  forms,  both  in 
relation  to  structure  of  the  spherules  themselves  and  the  ground  in 
which  they  are  embedded,  that  interest  chiefly  centers.  (See  pis.  4, 
6,  and  6.)  Figure  1  of  Plate  4  shows  the  structure  of  a  crystalline 
chondrite  from  Estacado,  Texas.  This,  as  will  be  observed,  consists 
of  the  rounded  and  irregular  chondrules  embedded  in  a  crystalline 
ground.  Figure  2  of  this  same  plate  shows  a  tuffaceous  form  from 
Selma,  Alabama,  a  stone  consisting  of  chondrules  in  all  degrees  of 
preservation  down  to  mere  fragments  embedded  in  a  tufaceous 
ground. 

The  individual  chondrules  occur  in  a  surprising  number  of  forms. 
Borgstrom  and  Ramsay  enumerate  19  types  of  composition  and  struc- 
ture in  the  stone  of  Bjurbole,  and  it  is  a  safe  assumption  that  this 
large  number  could  be  recognized  in  others  should  a  sufficiently  de- 
tailed study  be  made.  In  shape  they  vary  from  almost  perfect 
spheres  (pi.  5,  fig.  1),  often  with  a  slight  indentation  on  one  side, 
through  oval  and  elongated,  rarely  angular  (unless  fragmental), 
forms.  Internally  they  may  be  of  glass,  crypto-  or  holo-crystalline, 
with  a  radiate,  barred,  or  grate-like  structure,  of  single  or  many 
individuals  imbedded  in  a  glassy  or  fibrous  base.  Occasionally  they 
show  a  border  of  later  formed  crystals  as  in  figure  5  of  Plate  5.  In 
scHne  instances  chondrules  in  a  more  or  less  perfect  condition  make 
up  almost  the  entire  mass  of  the  stone  as  in  the  case  of  that  of  Allegan, 
Michigan,  or  Selma,  Alabama  (pL  4,  fig.  2).  Or,  again,  they  may 
be  few  and  scattered  throughout  a  crystalline  ground,  as  in  the  case 
of  the  stone  of  Estacado,  Texas  (pi.  4,  fig.  1).  They  may  be 
so  loosely  attached  as  to  fall  away  when  the  stone  is  broken,  or  so 
firmly  imbedded  as  to  break  with  it  Olivine  (or  forsterite)  and 
pyroxene,  either  enstatite  or  a  monoclinic  form,  are  the  more  common 
constituents,  more  rarely  feldspars.  A  border  of  nickel-iron  or  iron 
sulphide  about  a  chondrule  is  not  uncommon,  the  metal  sometimes 
penetrating  more  or  less  into  the  interior  (pi.  6,  fig.  1). 

Origin  of  the  chondritic  structure. — ^H.  C.  Sorby,  writing  in  1877, 
advanced  the  idea  that  the  individual  chondrules  were  originally  de- 
tached molten  drops  like  fiery  rain  and  their  internal  crystalline  or 
amorphous  condition  due  to  conditions  of  cooling.   Beichenbach,  as 
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MiCROSTRUCTURE  OF  (1)  ESTACADO  AND  (2)  SELMA  STONES. 
For  descriptions  see  page  ia 
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MiCROSTRUCTURE  OF  (1)  ENSTATITE  CHONDRULE  IN  ELM  CREEK  STONE,  (2)  EnSTATITE 

Chonorule  in  Hendersonville  Stone,  (3)  Enstatite  Chondrule  in  Coon  Butte 
Stone,  (4)  Enstatite  Chondrule  in  Tennasilm  Stone,  (5)  Barred  Olivine  Chon- 
drule IN  Beaver  Creek  Stone. 

For  descriptions  see  paoe  18. 
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quoted  by  Lockyer,  bdieved  each  dtondrule  to  have  been  an  ^  inde- 
pendent crystallized  individual,"  a  stranger  in  its  host,  and  imbedded 
like  a  shell  in  limestone.  Tschermak  compared  the  chondrules  to  the 
spheriilitic  forms  occurring  in  the  trachytic  tuffs  of  Freudenthal,  and 
more  especially  to  the  olivine  spherules  of  Kapf enstein  and  Feldbode 
in  Styria-  These  tuffs  he  thought  to  be  due  to  trituration  in  the  vol- 
canic throat.  Writing  with  especial  reference  to  the  Gopalpur  stone, 
he  argued  that  it  must  be  considered  to  have  been  a  cooled  mass,  which 
through  friction  was  broken  into  powder,  the  more  tenacious  particles 
remaining  as  kugels  which  were  again  gathered  into  a  loose  aggregate. 
Reusch  also  considered  the  chondrules  as  developed  in  the  Tysnes 
meteorite  due  largely  to  attrition  of  consolidated  particles,  though 
perhaps  modified  to  some  extent  by  the  corrosive  action  of  the  iron. 
He  would  account  for  the  structure  of  the  bronzite  kugels,  in  which 
the  radial  point  lies  without  the  periphery,  by  assuming  that  origi  - 
nally they  all  had  a  like  conical  form  such  as  is  common  in  radiating 
nodular  pyrite,  the  upper  surface  of  the  nodule  forming  the  base  of 
the  cone.  When  such  were  worn  down  by  attrition  the  point  would 
naturally  break  away.  Berwerth  has  also  arrived  at  the  conclusion 
that  the  chondritic  meteorites  originate  through  the  partial  refusion 
of  meteoric  tuffs.  Brezina,  and  after  him,  Wadsworth,  seem  to  have 
considered  the  structure  of  meteorites  in  general,  and  incidentally 
that  of  the  chondrules,  as  due  to  hasty  cryi^allization,  a  conclusion 
which  so  far  as  it  relates  to  certain  types  seems  well  founded.  Still 
other  suggestions  have  been  offered,  as  through  condensation  of  vapor, 
or  the  refusion  of  original  garnets.  Concerning  the  last,  it  may  be 
said  that  it  merits  no  serious  consideration.  The  views  of  the  present 
writer  were  presented  in  detail  in  his  description  of  the  stone  of 
Allegan,  Michigan,  in  1900,  and  it  will  be  suffident  to  repeat  here  the 
substance  of  the  matter  there  given. 

The  general  structure  of  stones  of  the  Allegan  type  can  be  ac- 
counted for  only  by  regarding  them  as  agglomerates  of  chondrules 
imbedded  in  a  fragmental  groundmass  or  matrix,  the  materials  for 
which  were  derived  from  the  trituration  of  other  chondrules.  One 
fact  which  has  always  militated  against  a  theory  which  would  ac- 
count for  the  peculiar  structure  of  a  meteorite  of  this  type,  on  the 
assumption  of  hasty  crystallization,  has  been  the  absence  of  a  glassy 
base  in  any  but  the  chondritic  portions.  Obviously  if  the  stone  were 
a  product  of  crystallization,  in  mass,  the  chondrules  would  be  prod- 
ucts of  the  earliest  consolidation,  and  should,  judged  by  the  standard 
of  terrestrial  petrography,  be  the  most  highly  crystalline,  while  the 
base  in  which  they  are  imbedded  might  be  glassy  or  crystalline,  ac- 
cording to  conditions.  As  a  matter  of  fact,  the  reverse  is  the  case, 
the  chondrules  being  more  or  less  glassy,  or  at  least  imperfectly 
crystallized,  as  in  the  barred  and  fan-shaped  forms,  while  the  ground- 
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mass  of  the  stone  is  of  crystalline  particles  and  of  particles  of  the 
chondrules  themselves. 

That  certain  conditions  of  crystallization  would  give  rise  to  spher- 
ulitic  forms  of  the  enstatite  is  midoubted.  The  subject  of  their 
development  in  liparite  has  been  worked  out  by  Cross  and  Iddings,^ 
and  while  it  is  easy  to  conceive  of  the  abrupt  transition  from  a  wholly 
or  partly  crystalline  spherule  to  a  glassy  base,  as  sometimes  seen  in 
the  spherulites  of  obsidian,  it  will,  in  the  present  state  of  knowledge, 
puzzle  any  petrographer  to  account  for  an  equally  sharp  transition 
from  a  glassy  spherule  (chondrule)  to  a  base  composed  wholly  of 
crystalline  particles,  as  shown  in  many  meteorites.  Even  could  one 
account  for  such  anomalies  of  crystallization  as  these,  the  presence 
of  plainly  fragmental  chondrules — chondrules  which  were  fragments 
at  the  time  of  the  final  consolidation  of  the  stone — ^would  still  re- 
main to  be  explained.  That  many  of  the  chondrules  in  this  stone 
were  the  results  of  .earlier  fracturing  is  shown  conclusively  by  the 
dull  and  abraded  character  of  the  fractured  surface.  With  reference 
to  the  porphyritic  forms  in  the  glassy  and  fibrous  ground,  shown  by 
some  of  the  chondrules,  one  can  assume  that  after  the  phenocrysts 
had  become  secreted  the  magma  was  resolved  into  spherical  drops 
which  cooled  too  rapidly  for  further  crystallization,  while  in  the 
radiated  forms  crystallization  may  have  taken  place  in  some  cases 
prior  to  the  assumption  of  the  globular  form,  and  in  some  subsequent 
thereto.  Such  forms  lend  support  to  the  theory  of  Sorby,  already 
quoted.  It  is  possible  to  conceive  that  these,  first  as  blebs  of  molten 
matter  and  then  as  consolidated  particles,  may  have  been  triturated 
in  the  deep  throat  of  some  volcano.  The  spherical  form,  however,  is 
not  regarded  by  the  present  writer  as  due  to  trituration  like  volcanic 
lapilli,  but  rather  to  a  previous  molten  condition.  While  it  may  be 
possible  to  account  for  the  present  condition  of  the  chondritic  meteor- 
ites, as  regards  degree  of  consolidation,  on  the  theory  that  they  are 
tuffs  more  or  less  metamorphosed  by  high  temperatures,  the  chon- 
drules can  not  themselves  be  thus  accounted  for,  since  a  heat  sufficient 
to  render  crystalline  the  pisolites  in  a  tuff,  as  argued  by  some,  would 
certainly  produce  a  more  marked  degree  of  metamorphism  in  the  sur- 
rounding matrix.  There  is  apparently  no  escape  from  the  idea  that 
so  far  as  the  spherical  chondrules  are  concerned,  they  are  independ- 
ently formed,  though,  it  may  be,  greatly  corroded  and  mechanically 
abraded  prior  to  their  ingathering  into  the  stony  masses  coming  to 
earth  from  space.  That  many  of  the  external  forms  now  presented 
are  due  to  mechanical  causes  is  self-apparent,  and  it  is  possible  that 
not  all  have  a  common  origin. 

Other  structural  features. — ^The  position  occupied  by  the  metallic 
constituent  in  a  stony  meteorite  or  pallasite  is  such  as  to  indicate 
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Chondritic  Structures  in  (1  and  4)  Cullison.  (2)  Tennasilm,  and  (3)  Parnallee 

Stones. 

For  descriptions  see  page  18. 
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MiCROSTRUCTURE  OF  (1)  BLACK  CRUST  ON  ALLEQAN  STONE  AND  (2)  OF  BLACK  VEIN  IN 

Bluff  Stone. 


For  descriptions  see  page  21. 
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plainly  its  secondary  origin  or  introduction  after  the  consolidation  of 
all  other  constituents  except  the  sulphides.  While  its  melting  point 
(about  1,6W  C.  or  2,732*"  F.)  is  somewhat  lower  than  that  of  the  as- 
sociated silicates,  the  maimer  in  which  it  frequently  penetrates  the 
fractures  of  these  constituents  (see  Admire  pallasite)  is  so  strikingly 
like  that  of  the  native  copper  in  the  siliceous  breccia  of  the  Lake 
Superior  region  as  to  suggest  that  it  results  not  from  a  condition  of 
dry  fusion,  but  rather  from  the  reduction  of  some  easily  reducible 
iron-rich  compound  like  lawrencite.  Such  a  reduction,  as  noted  by 
Nordenskiold  ^  and  others,  must  have  taken  place  outside  of  our  at- 
mosphere and  in  an  atmosphere  deficient  in  oxygen.  It  may  be  noted, 
incidentally,  that  the  average  amount  of  metallic  iron  in  stony  me- 
teorites, as  shown  by  Merrill,  is  11.98  per  cent,  which  is  equivalent  to 
16.55  per  cent  of  magnetite  or  27.16  per  cent  of  purely  ferrous 
lawrencite. 

The  black  crust  coating  the  surface  of  the  stony  meteorites  is,  as 
already  noted,  a  more  or  less  perfect  glass,  due  to  the  fusion  of  the 
various  constituents  from  the  heat  generated  during  the  passage  of 
the  stone  throu^  the  atmosphere.  This,  as  shown  in  thin  section 
(see  pi.  7,  fig.  1),  is  rarely  of  more  than  a  few  millimeters  in 
thickness.  It  consists,  as  in  the  case  of  the  Allegan  stone  figured, 
of  a  "  black  glass  interspersed  with  numerous  residuary  particles  of 
unfused  silicates,  which  passes  down  gradually  into  the  unaltered 
granular  stone.  Sections*  of  the  thick  blebby  glass  from  the  lower 
surface  show  air  vesicles  and  numerous  crystallites  imperfectly  se- 
creted from  the  glas^  base,  and  too  small  to  be  seen  in  the  figure, 
together  with  the  residuary  unfused  particles  of  the  original  min- 

Many  of  the  stony  meteorites  are  traversed  by  small,  black,  thread- 
like veins,  which  are  plainly  due  to  a  fracturing  of  the  stone  prior 
to  its  entrance  into  our  atmosphere.  A  greatly  enlarged  section  of 
one  of  these  from  the  Bluff,  Fayette  County,  Texas,  meteorite  is 
shown  in  figure  2,  Plate  7.  The  filling  material  of  the  vein  is  of 
a  nearly  coal  black  color,  opaque,  and  of  an  undetermined  nature, 
while  the  white  and  gray  particles  are  fragments  of  the  minerals 
composing  the  body  of  the  stone.  Occasionally  a  slight  movement 
between  the  walls  of  these  veins  has  developed  a  structure  known 
as  slickensides  in  terrestrial  rocks.  In  the  illustration  shown  no 
such  movement  has  taken  place,  and  it  will  be  noted  that  the  black 
vein  material  penetrates  into  the  walls  in  the  form  of  small  veinlets 
on  either  hand. 

One  other  feature  which  may  be  mentioned  is  the  occurrence  of  a 
colorless,  limpid,  interstitial  mineral,  nearly  or  quite  isotropic,  which 
forms  one  of  the  principal  constituents  of  the  meteorite  of  Shergotty, 

1  Zelts.  4.  D.  geol.  Gm.,  1881,  p.  25. 
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but  quite  common  in  small,  microscopic  quantities  in  other  stones. 
This  has  been  regarded  by  Tschermak  as  a  fused  feldspar,  though 
others  have  considered  it  a  distinct  mineral  species  allied  to  leucite. 
The  index  of  refraction  supports  the  view  of  Tschermak.  It  occurs 
filling  interstices,  without  form  of  its  own,  and  is  apparently  one  of 
the  last,  if  not  the  last,  constituent  to  assume  a  solid  condition. 

It  has  been  shown  by  Messrs.  Allen  and  others  ^  of  the  Gwphysical 
Laboratory,  that  an  orthorhombic  pyroxene,  like  enstatite,  may  be 
transformed  into  a  monoclinic  form  by  heating  to  a  high  temperature, 
and,  further,  that  the  parallel  growths  of  the  two  varieties,  so  char- 
acteristic of  meteorites,  can  be  reproduced  by  rapidly  cooling  a  molten 
mass  df  pure  magnesian  silicate.  The  more  rapid  the  cooling  the 
greater  the  preponderance  of  the  monoclinic  form.  It  seems  prob- 
able that  further  study  of  the  association  of  the  two,  as  seen  in  thin 
sections,  will  lead  to  interesting  and  important  developments  in  the 
preterrestrial  history  of  meteoric  stones. 

EARLY  RECORDS  AND  OPINIONS  REGARDING  METEORITE  FALLS. 

There  was  at  first,  and  very  naturally,  a  great  deal  of  scepticism 
shown  by  both  the  popular  and  scientific  minds  regarding  the  pos- 
sibilities of  stones  falling  from  space.  So  great  was  this  scepticism 
that,  as  stated  by  Chladni  in  his  celebrated  work  published  in  1819, 
the  examples  preserved  in  public  museums. were  hidden  or  discarded, 
the  custodians  fearing  to  make  laughing-stock  of  themselves  through 
acqiuescing  in  the  possibility  of  their  extra-terrestrial  origin.  In  the 
few  early  recorded  cases  where  meteorites  were  seen  to  fall  and  re- 
covered, they  were  Fegarded  as  objects  of  reverence  and  worship.  A 
stone  which  fell  in  ancient  Phrygia  in  Asia  Minor  about  200  years 
before  Christ  was  worshiped  as  Cybele,  the  mother  of  the  gods.  An- 
other, of  which  the  history  goes  back  to  the  seventh  century,  is  still 
preserved  at  Mecca  where  it  is  built  into  the  northeast  comer  of  the 
Karaba  and  revered  as  one  of  the  holiest  of  holy  relics.  The  great 
Casas  Grandes  iron  (pi.  15),  in  the  national  collections  at  Wash- 
ington, was  found  in  an  ancient  Mexican  ruin  swathed  with  mummy 
cloths  in  a  maimer  to  indicate  that  it  was  held  in  more  than 
ordinary  veneration  by  the  prehistoric  inhabitants.  Meteoric  iron 
has  been  found  also  upon  a  brick  altar  in  prehistoric  ruins  in  Ohio, 
and  it  is  on  record  that  a  stone  weighing  about  a  poimd,  which  fell  in 
East  Africa  in  1853,  was  secured  by  the  natives,  anointed  with  oil, 
clothed,  decorated,  and  finally  installed  in  a  specially  prepared  temple. 

The  earliest  known  imdoubted  meteorites  still  preserved  are  those  of 
Elbogen,  Bohemia,  and  Ensisheim,  Upper  Alsace,  Germany,  the  first 
mentioned  an  iron,  the  second  a  stone.  The  iron  was  foimd  some- 
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where  about  the  year  1400  of  our  era,  but  its  meteoric  nature  seems  not 
to  have  been  fully  established  until  1812.  It  has,  however,  for  several 
hundred  years  been  preserved  in  the  Bathhaus  at  Elbogen.  TheEnsis- 
heim  stone  was  seen  to  fall  on  November  16, 1492,  between  the  hours 
of  11  and  12  in  the  forenoon,  the  fall  being  accompanied  with  a  loud 
crash  like  thunder,  heard  for  a  great  distance.  On  striking  the 
ground  the  stone  buried  itself  to  a  depth  of  some  5  feet  When  ex- 
humed, it  weighed  260  pounds,  the  portion  now  remaining  weighing 
some  155  pounds.    (See  No.  506.) 

Occurrences  so  well  authenticated  as  the  last  would,  it  seems,  have 
gone  a  long  way  toward  convincing  the  scientific  world,  at  least,  but 
such  was  not  the  case,  and  as  late  as  1772,  a  committee,  one  of  whom 
was  the  celebrated  chemist,  Lavoisier,  presented  to  the  French  Acad- 
emy a  report  on  the  examination  of  a  stone  seen  to  fall  at  IiUc6,  four 
years  previously.  In  this  they  took  the  ground  that  the  supposed  sky 
stone  was  but  an  ordinary  terrestrial  rock  that  had  been  struck  by 
lightning. 

In  1794,  E.  F.  F.  Chladni,  a  German  scientist,  brought  together  all 
available  accounts  of  the  supposed  meteorites,  calling  the  attention  of 
the  scientific  world  to  the  fact  that  several  masses  of  iron  had  in  all  . 
probability  come  to  our  earth  from  outer  space.  He  referred  espe- 
cially to  the  now  well-known  Pallas  irm,  which  was  found  by  a  Cos- 
sack in  1749,  among  schistose  rock,  and  in  the  highest  part  of  a  lofty 
mountain  near  Krasnojarsk  in  Siberia.  It  was  regarded  by  the  na- 
tive Tartars  as  a  holy  thing  fallen  from  heaven,  which  fact  would  cer- 
tainly seem  to  indicate  that  it  was  seen  to  f  alL  Chladni  argued  that 
this  iron  could  have  been  formed  only  under  the  influence  of  fire.  The 
absence  in  the  vicinity  of  scorisB,  the  ductility  of  the  iron,  the  hard  and 
pitted  surfaces,  and  the  regular  distribution  of  the  included  olivine, 
to  his  mind  precluded  the  idea  that  it  could  have  been  formed  where 
found,  or  by  man,  electricity,  or  an  accidental  conflagration.  Hence, 
he  inferred  that  it  had  been  projected  from  a  distance,  and,  as  there 
were  no  volcanoes  known  to  eject  iron  and  as,  moreover,  there  were 
no  volcanoes  in  the  vicinity,  he  was  compelled  to  look  for  an  ex- 
traneous source,  and  to  regard  it  as  actually  having  fallen  from  the 
sky.  Incidentally,  he  argued,  the  flight  of  such  a  body  through  the 
atmosphere  would  give  rise  to  all  the  phenomena  of  the  fireball  or 
shooting  star. 

It  was,  as  has  been  remarked,  as  if  to  direct  attention  to  Chladni's 
work  that  there  occurred  during  this  same  year  an  observed  shower  of 
meteoric  stones  near  Siena,  Italy.  In  December  of  the  following  year 
also  a  56-pound  stone  fell  out  of  a  clear  sky  almost  at  the  feet  of  a 
laborer  near  Wold  Cottage  in  Yorkshire,  England,  and  again  in  1798, 
under  ^milar  conditions,  many  stones  fell  at  Eoukhut,  near  Benares, 
in  India. 
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The  scientific  mind  was,  however,  slow  in  accepting  these  proofe. 
Fortunately  there  occurred  about  this  time  (April,  1803)  a  shower  of 
stones,  upward  of  3,000  in  number,  in  the  neighborhood  of  L'Aigle 
near  Paris.  The  circumstances  of  this  fall  were  fully  investigated 
under  the  auspices  of  the  French  Academy  of  Sciences,  the  report  of 
which  was  of  so  conclusive  a  nature  as  forever  to  set  at  rest  all  doubts 
concerning  their  extra-terrestrial  origin. 


The  fall  of  a  meteorite  is  usually  accompanied  by  noises  vari- 
ously described  as  resembling  the  fire  of  musketry,  cannonading, 
or  even  thimder.  If  the  fall  takes  place  during  periods  of  dark- 
ness it  is  also  accompanied  by  a  flash  of  light  and  followed  by 
a  luminous  rocket-like  trail.  These  phenomena  are  due  to  the 
rapid  passage  of  the  objects  through  the  air,  and  the  consequent  rise 
in  temperature  which  is  sufficient  to  produce  fusion  of  the  outer 
surface  and  even  ignition,  thus  giving  rise  to  the  thin,  dark,  glass- 
like crust  which  is  found  coating  all  stony  meteorites.  The  time  of 
passage  through  the  atmosphere  is,  however,  too  short  to  permit  the 
heat  to  penetrate  to  great  depths,  and  nearly  all  meteorites  are  quite 
cool,  or  scarcely  warm,  on  reaching  the  surface  of  the  ground.  It  is 
to  the  sudden  rise  in  temperature  and  pressure  of  the  atmosphere, 
too,  that  is  due  the  breaking  up  of  a  meteorite  and  its  reaching  the 
earth  as  a  shower  of  fragments  rather  than  a  single  individual. 

We  have  little  to  guide  us  in  estimating  the  speed  at  which  a  me- 
teorite reaches  the  earth  and  its  consequent  power  of  penetration. 
The  velocities  as  given  by  various  observers  vary  between  2  and  45 
miles  a  second.  These  last,  however,  are  the  initial  velocities,  the 
velocities  possessed  by  the  meteors  on  entering  our  atmosphere  and 
while  still  at  considerable  altitudes — in  some  instances  50  or  60 
miles — and  which  become  very  materially  reduced  by  atmospheric 
friction  long  before  reaching  the  earth.  Indeed,  from  the  calcula- 
tions of  Schiaparelli  and  others,  it  is  commonly  assumed  that  a 
meteorite  reaches  the  surface  at  the  speed  of  an  ordinary  falling 
body.  A.  Herschell,  as  quoted  by  Flight,*  calculated  the  velocity  of 
the  Yorkshire  (England)  meteorite  at  the  time  it  reached  the  ground 
as  but  412  feet  a  second.  The  Guernsey  (Ohio)  meteorite  was  esti- 
mated by  Prof.  E.  W.  Evans  *  to  have  reached  the  earth  while  travel- 
ing at  a  speed  of  3  or  4  miles  a  second ;  that  of  Weston,  Connecticut, 
while  at  a  height  of  some  18  miles,  was  estimated  by  Prof.  Bow- 
ditch*  to  have  a  velocity  of  3  miles  a  second.   Newton*  calculated 
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1 A  Chapter  on  tin  mBtory  of  Meteorites,  1887,  p.  219. 
«Amer.  Joarn.  Scl.,  yoL  32,  1861,  p.  80. 
•Mem.  Amer.  Acad.  Arts  and  Sd.,  vol.  8,  1815,  p.  213. 
•Amer.  Jour.  Set,  vol.  83,  1862,  p.  838. 
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the  speed  of  the  fireballs  which  passed  over  the  Ohio  and  Mississippi 
Valleys  in  August,  1860,  at  30  to  35  miles  a  second,  and  stated  ^  that 
the  Stannern,  Moravia,  stone  came  into  our  atmosphere  with  a  ve- 
locity of  46  miles  a  second.  These  higher  velocities  are,  doubtless, 
those  of  bodies  pursuing  a  retrograde  course  about  the  sim. 

The  evidence  afforded  by  actual  falls  and  impacts  is  extremely 
contradictory.  Nordenskiold  states  that,  in  the  case  of  the  Hessle 
fall,  stones  so  friable  as  to  be  readily  broken  if  simply  thrown 
against  a  hard  surface  were  not  broken  or  even  scarred  on  striking 
the  frozen  ground.  Stones  weighing  several  pounds  which  struck 
on  ice  a  few  inches  in  thickness  rebounded  without  breaking  the  ice 
or  being  themselves  broken.  The  70-poimd  stcne  that  fell  at  Alle- 
gan, Michigan,  in  1899,  penetrated  the  sandy  soil  to  a  depth  of  about 
18  inches  and  was  itself  considerably  shattered.  Like  that  of  Hessle, 
this  was  an  unusually  friable  stone.  It  is  evident  that  its  speed  did 
not  exceed  that  of  a  projectile  from  an  old-time  piece  of  heavy  ord- 
nance. The  260-poimd  stone  that  fell  at  Ensisheim,  Germany,  in 
1492,  is  reported  to  have  buried  itself  to  a  depth  of  5  feet. 

The  greatest  depth  of  penetration  of  a  meteoric  stone  which  has 
come  under  the  writer's  observation  is  that  of  Kjiyahinya,  Hungary, 
as  described  by  Haidinger.  In  this  instance  a  660-pound  stone, 
striking  the  groimd  at  an  angle  of  some  27^  from  the  vertical,  pene- 
trated to  a  depth  of  11  feet.  The  hole  was  nearly  circular  in  outline, 
and  fragments  from  the  interior  were  thrown  back  and  scattered  to 
a  distance  of  some  180  feet  {dreiszig  Klafter).  The  stone  was  found 
broken  in  three  pieces,  and  the  eartl^  beneath  it  compacted  to  stony 
hardness. 

On  the  other  hand,  still  heavier  masses  have  been  found  under 
such  conditions  as  to  lead  one  to  infer  they  scarcely  buried  them- 
selves. Peary's  giant  Cape  York  iron,  weighing  37^  tons,  was  found 
only  partially  covered;  but,  as  it  lay  on  a  bed  of  gneissic  bowlders, 
this  is  not  strange.  It  should  be  remarked,  however,  that  an  exami- 
nation of  the  iron  reveals  no  such  abrasions  of  surface  as  might  be 
expected  had  it  fallen  with  a  speed  of  miles  per  second,  or,  indeed, 
any  abrasions  whatever  that  can  be  ascribed  to  such  a  cause.  It  is, 
of  course,  possible  that  this  fall  took  place  when  the  ground  was 
deeply  covered  with  ice  and  snow,  and  its  speed  was  thus  checked 
before  coming  in  contact  with  the  stony  matter.* 

The  Willamette  iron,  weighing  15.6  tons,  seemingly  lay  without 
question  as  it  originally  fell,  and  in  a  region  of  no  appreciable  ero- 
sion— ^rather,  one  of  organic  deposition,  for  it  was  found  lying  in  a 

I  Amer.  Jonrn.  Set,  vol.  36,  1888,  p.  11. 

*It  Is  stated  that  lead  ballets  from  a  modern  rifle  may  be  completely  checked  in 
trayerslng  a  few  feet  of  light  snow,  and  this,  too,  without  the  slightest  appreciable 
deformation  or  surface  abrasion. 
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primeval  forest;  yet  the  mass  was  not  deeply  buried,  a  small  project- 
ing portion  leading  to  its  discovery. 

The  Bacubirito  iron,  weighing  at  a  rough  estimate  20  tons,  lay 
in  a  soft  soil,  with  its  surface  but  little  below  the  general  surface  of 
the  field  around  it. 

It  is  a  noteworthy  fact  that  the  members  of  different  meteor  showers  ezhU>it 
visible  features  which  in  certain  cases  are  quite  dissimilar.  This  arises  from 
the  circumstance  that  the  various  showers  encounter  the  earth  at  different 
angles,  and  their  apparent  speed  depends  in  a  great  measure  upon  this.  Thus 
the  meteors  of  November  13  (Leonids)  are  moving  in  a  direction  opposite  to  the 
earth ;  hence  their  velocity  Is  very  great,  being  about  44  miles  per  second.  But 
the  meteors  of  November  27  (Andromedes)  are  moving  in  nearly  the  same  direc- 
tion as  the  earth,  and  hence  have  to  overtake  us,  so  that  they  apparently  move 
very  slowly,  their  speed  being  only  11  m|ies  per  second.  The  Leonids  above 
referred  to,  together  with  the  Perseids  of  August  10  and  the  Orionids  of  Octo- 
ber lS-20,  are  good  examples  of  the  swift-moving  meteors,  and  they  are  almost 
invariably  accompanied  by  phosphorescent  streaks.  The  slow  meteors,  of  which 
the  Andromedes  are  a  type,  throw  off  trains  of  yellowish  sparks.^ 

In  conclusion,  the  result  of  the  investigation  may  be  said  to  have  created  a 
strong  presumption  in  favor  of  the  following  general  deductions : 

(a)  That  the  velocities  of  meteorites  are  materially  changed  by  the  resist- 
ance of  the  atmosphere,  and,  in  general,  by  a  fractional  part  of  the  velocity 
which  is  independent  of  the  velocity  of  approach! 

ih)  That  the  superior  limit  for  incandescence  is  probably  about  150  miles 
above  the  earth's  surface. 

(c)  That  no  iron  meteor  the  original  weight  of  which  was  less*than  10  to  20 
pounds  reaches  the  earth's  surface,  and  that  when  a  meteor  does  so  the  tem- 
perature of  its  center  is  not  in  general  above  that  of  liquid  air  (assuming  the 
temperature  of  space  to  be  zero).' 

All  statements  relative  to  tlie  temperature  of  meteorites  imme- 
diately after  reaching  the  ground  must  be  accepted  guardedly  owing 
to  their  extremely  contradictory  character.  According  to  Haidinger, 
some  stones  whidi  fell  in  Styria  in  1859  continued  in  a  state  of  incan- 
descence for  from  five  to  eight  seconds,  and  for  a  quarter  of  an  hour 
were  too  hot  to  be  handled  without  burning.  Beinert,  in  his  account 
of  the  Braunau  iron,  states  that  for  six  hours  it  also  remained  too 
hot  to  be  handled.  On  the  other  hand,  the  Dhurmsala  stone  is  stated 
to  have  been  intensely  cold  when  picked  up  immediately  after  falling. 

The  reports  of  the  setting  of  fires  by  the  falling  of  meteorites  must 
also  be  taken  with  the  same  degree  of  allowance.  In  the  cases  of  both 
the  Allegan  and  Winnebago  falls  the  stones  struck  on  the  dried  grass, 
which,  though  pressed  closely  against  the  surfaces,  was  not  d^arred 
in  the  least  Indeed,  one  of  the  Winnebago  stones  fell  on  a  stack  of 
dry  straw,  but  without  igniting  it 

I  Handbook  of  DeBcrlptiye  and  Practical  Astronomy,  by  George  F.  Chambers,  San* 
PlanetB.  Comets,  ed.  4,  vol  1,  p.  635. 
>H.  B.  Wimperis,  Nature  (London.  Bng.),  vol.  71,  1904,  p.  82. 
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Naturally  the  possibility  of  human  beings  and  animals  being  struck 
by  these  falling  bodies  has  been  discussed,  and  several  instances  dat- 
ing back  to  periods  from  1511  to  1674  are  mentioned  in  which  per- 
sons were  killed.  It  must  be  confessed  that  the  absence  of  any  re- 
corded instances  of  this  sort  within  more  recent  times,  when  the 
subject  could  be  discussed  more  calmly,  renders  the  occurrences  open 
to  question. 


Upward  of  650  falls  and  finds  of  meteorites  have  been  reported, 
representatives  of  which  have  found  their  way  into  museums  and 
private  collections,  and  there  preserved  for  study  and  investigation. 
These,  however,  constitute  a  very  small  fraction  of  those  which 
actually  fall  and  are  never  recovered,  since  it  is  estimated  that  up- 
ward of  20,000,000  strike  the  earth  daily.  These  are  for  the  most 
part  very  small,  perhaps  scarcely  more  than  a  grain  in  weight  It  is 
interesting  as  well  as  singular  that  of  all  that  have  been  seen  to  fall 
and  have  been  recovered  but  nine  are  of  iron.  The  largest  known 
meteoric  mass  is  that  brought  by  Commander  Peary  from  Cape  York, 
Greenland.  This  weighed  73,000  pounds.  The  next  largest  lies  in  the 
plain  near  Bacubirito  in  Mexico,  and  has  been  estimated  to  weigh 
some  50,000  pounds,  while  the  third  is  that  of  Willamette,  Oregon, 
weighing  81,107  pounds.  These  are  all  iron  meteorites.  The  largest 
known  individual  aerolite  or  meteoric  stone  is  that  of  Knyahinya, 
Hungary,  weighing  some  550  pounds,  now  in  the  Vienna  National 
Museum.^ 

It  may  be  added,  in  conclusion,  that  all  known  meteorites  are  of  an 
igneous  nature  and  have  yielded  no  traces  of  animal  or  vegetable 
life,  although  the  peculiar  radiating  and  grate-like  structures  of  the 
chondrules  were  at  one  time  mistaken  for  organic  remains.' 

^  TiM  Bitacado,  Texas,  ttone  Is  stated  to  have  weighed  nearly  HiO  pounds  wh«n  found, 
but  it  baa  sinoe  been  cat  op. 

>0.  Habn.  Die  Meteorite  (Chondrlte)  und  Ibre  Orsanlsmen,  Tablngen,  1880. 
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INTRODUCTORY  SERIES. 


Series  illustrative  of  three  principal  types  of  meteorites: 

Meteoric  stone :  Aerolite.   Forest  City,  Iowa,  Cat.  No.  167. 
Meteoric  stony-iron :  Pallasite.   Ilimae,  Chile,  South  America, 
Cat.  No.  383. 

Meteoric  iron :  Siderite.  Toluca,  Mexico,  Cat.  No.  347. 
Series  illustrating  mineral  composition  and  structure: 
Graphite,  out  of  Canon  Diablo  siderite.  Cat.  No.  476. 
Schreibersite,  out  of  Canon  Diablo  siderite.  Cat.  No.  475. 
Diamonds,  out  of  Canon  Diablo  siderite,  Cat.  No.  473. 
Nodule  of  amorphous  carbon  in  Canon  Diablo  siderite.  Cat. 
No.  512. 

Troilite,  in  Toluca  siderite.  Cat.  No.  347. 
One-half  of  nodule  of  troilite  out  of  Canon  Diablo  siderite. 
Cat  No.  514. 

Widmanstatten  figures,  cube  of  Casas  Grandes  siderite.  No.  369e 
Neumann  lines,  Scottsville,  Allen  County,  Kentucky,  siderite, 


Chondrules,  out  of  Allegan,  Michigan,  aerolite.  Cat.  No.  515. 
Crust,  due  to  fusion  by  heat  in  passage  through  the  atmos- 
phere. Forest  City,  Iowa,  Cat.  No.  167. 

ABERT  ISOH.    (Loality  oncertain,  probably  Toluca,  Xexieo.)    Ho.  16. 

Iron,  Om.  Section  of  mass  weighing  150  grams.  One  face  etched, 
Aowing  coarse  Widmanstatten  figures.  The  original  mass,  weighing 
4W  grams,  was  found  without  label  in  the  collection  of  the  late 
CoL  J.  J.  Abert.  The  structure  and  composition  agree  so  completely 
with  the  Toluca  irons  that  it  seems  best  to  so  consider  it,  at  least  pro- 
visionally, rather  than  catalogue  as  an  unknown  as  is  usually  done. 
At  the  time  Colonel  Abert  was  making  his  collection  the  Toluca  irons 
were  among  the  most  common,  and  therefore  most  likely  to  find  a 
place  in  mineral  collections  where  a  representative  native  iron  was 
desired. 


No.  77. 
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ADXZBS,  LTOV  OOTHm,  JUMMB.   Vol.  M6,  Stt,  tB7,  968,  t6ft,  S81. 

Stony-iron,  Pallasite  (Bockiky  group  of  Brezina).  Mass  weighing 
3,220  grams  (original  weight  5,460  grams) ;  mass  weighing  2,048 
grams,  cut  in  halves  and  polished ;  two  complete  individuals  weighing 
1,450  and  1,550  grams,  oxidized ;  polished  section  showing  breceiated 
structure,  weighing  203  grams;  mass  weighing  6,725  grams,  now  dis- 
integrated and  preserved  in  petroleum  distillate.  A  mass  is  known 
which  weighed  upward  of  7,000  grams,  making  the  weight  of  all  that 
has  thus  far  been  found  about  24,436  grams,  and  it  is  a  safe  assump- 
tion that  upward  of  30,000  grams  must  have  at  one  time  been  in  exist- 
ence. A  considerable  portion  of  these  have  fallen  to  pieces  through 
the  oxidation  of  the  included  lawrencite  and  become  destroyed.  The 
polished  slices  in  this  collection  have  been  preserved  by  immersion  in 
a  petroleum  distillate.  Mineral  composition:  olivine  with  metallic 
iron,  scheibersite,  troilite,  lawrencite,  and  chromite.  The  structure  is 
that  of  a  siliceous  breccia  with  a  metallic  cement.    (See  pis.  8  and  9.) 

Composition  of  the  metallic  portion,  as  shown  by  Wirt  Tassin's 
analyses: 

Per  cent. 

Iron  (Fe)  93.00 

Nickel  (Nl)   6.00 

Cobalt  (CJo)   .02 

Sulphur  (S)   .08 

Phosphorus  (P)   .25 

CJopper  (Ou)  Traces 


09.30 

This  corresponds  to: 

Percent. 

Nickel-iron   98.273 

Schrelberslte   1. 646 

Trolllte   .082 


100.00 

The  meteorite  is  the  third  of  its  class  thus  far  known.  Nothing  is 
definitely  known  regarding  its  fall,  the  material  having  been  dis- 
covered by  a  Mr.  W.  Davis  while  plowing,  and  attention  called  to  it 
on  account  of  its  unusual  appearance,  which  was  wholly  unlike  any 
of  the  local  rocks  of  the  vicinity. 

Reference.— G.  P.  Merrill,  Proc.  U.  S.  Nat.  Mus.,  vol.  24,  1902, 
p.  907. 

AOSH,  LOT-BT-GASOTOE,  FBAVOE.    Vo.  SSI. 

Stone,  Cia.  Three  small  fragments,  weighing  38  grams,  from  a 
stone  which  fell  September  5,  1814. 

AKmCADA,  OEXSITAHirA,  MBZXOO.    Vo.  4S6. 

Stony-iron,  Pallasite.  Irregular  slice  some  17  cm.  by  10  cm.  by 
15  mm.,  weighing  840  grams.  Consists  of  irregular  masses  of  olivine. 
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sometimes  2  cm.  in  diameter,  in  a  coarse  network  of  metal,  with  very 
little  sulphide.   Found  in  1909.    (PL  10,  fig.  1.) 

Reference.— O.  C.  Farrington,  Field  Mus.  Nat.  Hist.,  Publ.  178, 
GeoL  Ser.,  vol.  5,  No.  1, 1914,  p.  1. 

ADIBWOBTE,  BBOWK  OOTTHTT,  ITEBBASXA.    Vo.  875. 

Iron,  Ogg.  Etched  slab  weighing  1,716  grams.  A  portion  of  a 
mass  weighing  10.65  kilograms,  or  28^  pounds.  Bemarkable  for  its 
coarse  crystallization  (see  pi.  10).  Found  in  1907.  Analysis  by 
Wirt  Tassin  showed: 


Per  cent. 

Iron  (Fe)  92.22 

Nickel  (Ni)  .   6.49 

Ck>balt  (CJo)   .42 

Ck>pper  (Cu)   .01 

Phosphorus  (P)   .28 

Sulphur  (S)   .07 

Chromium  (Cr)   .01 

Silicon  (Si)   .049 

Carbon  (C)    .  09 


99.639 

Reference. — E.  E.  Howell,  Amer.  Journ.  Sci.,  vol.  25,  1908,  p.  106. 

ALBTTQlTEBQirE,  NEW  XEXZOO.    (866  also  Glorieta.)    Vo.  115. 

Iron,  Om.  Small  section  showing  original  and  etched  surface, 
weighing  56  grams;  part  of  a  mass  found  in  1884,  and  regarded  by 
Eunz  as  probably  a  part  of  the  Glorieta  fall.  Composition  accord- 
ing to  Eakins: 

Per  cent. 


Iron  (Fe)  88.76 

Nickel  (Ni)   9.86 

Cobalt  (Co)  -   .51 

Copper  (Cit)   .034 

Zinc  (Zn)   .030 

Chromium  (Cr)  _  Trace. 

Manganese  (Mn)  Trace. 

Carbon  (C)   .41 

Phosphorus  (P)   .  182 

Sulphur  (S)   .012 

SlUcon  (Si)   .044 


99.842 

References. — G.  F.  Kunz,  Further  notes  on  the  meteoric  iron  from 
Glorieta  Mountain,  New  Mexico.  Amer.  Journ.  Sci.,  vol.  82,  1886, 
p.  811.  L.  G.  Eakins,  Meteoric  iron  from  New  Mexico.  Proc.  Colo. 
Sci.  Soc.,  vol.  2,  1885,  p.  14. 

ALEPPO  (EALEB),  BYBIA.    No.  887. 

Stone,  Cwb.  Section  of  mass,  with  portion  of  crust,  weighing  167 
grams,  from  a  stone  weighing  3  kilograms,  supposed  to  have  fallen 
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in  1873.  An  ash-gray  groundmass  flecked  with  rust  and  containing 
numerous  metallic  grains;  traversed  with  slickensided  veins. 

ALFIANELLO,  PBOYIHOE  OF  BBS80IA,  ITALY.    Vol.  71,  466,  497. 

Stone,  Ci.  Three  fragments  weighing,  respectively,  61.3,  134,  and 
17  grams,  with  and  without  crust.  Showing  ash-gray  groundmass 
flecked  with  rust  spots  and  carrying  chondrules  and  metallic  grains. 
Fell  at  2.55  p.  m.  February  16,  1883,  traveling  in  a  south-southeast 
direction,  but,  through  some  unaccountable  reason,  burjdng  itself 
obliquely  in  the  soil  to  the  depth  of  a  meter  in  an  opposite  direction. 
The  grass  in  the  vicinity  of  the  hole  is  stated  to  have  been  singed 
and  the  stone  still  warm  when  dug  up.  Orignal  weight  260  kilograms. 

The  results  of  analyses  as  given  by  chemists  are  somewhat  variable. 
In  column  I  below  are  those  of  H.  von  Foullon,  and  in  column  IE  those 
of  P.  Maissen: 


Constltnentf. 


Silica  (SiOi)  

AlomlDft  (Al^i)  

Ferrous  oxide  (FoO)  

Magnesia  (MgO)  

Lime(OaO)  

Soda  (NajO)  

Potadi(KiO)  

Iron(Fe)  

Nickel  (Ni)  

Cobalt  (Co)  

Sulphur  (8)  

Phosphorus  (P)  

Qiromic  oxide  (CraOi) ... . 
Manganous  oxide  (MnO). 


89.14 
.98 
17.42 
25.01 
L9e 
.75 
.10 
11.81 
1.09 


2.71 


100.42 


37.88 
L78 
24.42 
28.48 
.89 
1.09 
.24 
5.76 
1. 14 
.08 
2.54 
.15 
.10 
.18 


199.88 


>  Record  abo  CrOs  0.G29. 

The  mineral  composition,  as  calculated  from  these  analyses,  is: 

Per  cent 

Bronzite  and  feldspar  (maskelynite)   41. 37 

Olivine   43.77 

Nickel-iron   7. 66 

Pyrrhotite   7. 45 

100.25 

There  are  present  also  a  phosphatic  mineral  and  granules  of 
chromic  iron. 

References.— H.  von  Foullon,  Sitz.  Akad.  Wiss.  Wien,  vol.  88, 1883, 
p.  493.  P.  Maissen,  Gazz.  Chim.  ItaL,  vol.  13, 1884,  p.  369.  George 
P.  Merrill,  Proc  Nat.  Acad.  Sci.,  vol  1, 1915,  pp.  302-308. 
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ALOOMA  POBT  OmOB,  SIWAimS  OOITVTY,  WIBOONBIV.   Ho.  VTS. 

Iron,  Om.  Two  fragments  weighing  4  and  12  grams,  from  a  mass 
weighing  a  little  more  than  2  kilograms,  found  in  1887.  The  original 
iron  was  remarkable  for  its  discoid  shape,  measuring  25  by  16^  cm. 
with  a  maximum  thickness  of  2^  cm.  The  chemical  composition,  as 
given  by  Hobbs,  is  as  follows: 

Per  cent. 


Iron  (Pe)   88.«2 

Nickel  (Nl)   10.68 

Cobalt  (Oo)   .84 

Phosphorus  (P)   .  15 

SUlca  (SiO,)   .02 

Sulphur  (S)   Trace. 

Oopper  (Cu)   None. 

Carbon  (C)   None. 


100.26 

Reference. — ^W.  H.  Hobbs,  Meteorite  from  Algoma,  Wisconsin 
Bull.  Geol.  Soc.  America,  vol.  14, 1903,  p.  97. 

AIXSeAV,  THOXAfl  HUX,  OV  THE  BAVGATVOK  mOAB,  ALLBftAV  OOWTT,  KIOHZ- 

ftAV.    Vo.  tl5. 

Stone,  Ceo.  Principal  mass,  covered,  except  where  broken,  with 
thick  black  crust  (pL  11),  and  many  fragments.  Total  weight  about 
35.5  kilograms.  Fell  a  little  after  8  o'clock  on  the  morning  of  July 
10,  1899.  Fli^t  from  the  northeast  toward  the  southwest.  When 
first  seen  in  the  air  (after  explosion)  it  had  the  appearance  of  a  black 
ball,  the  size  of  a  man's  hand  when  closed,  followed  by  a  bluish  cloud 
apparently  some  six  feet  in  length.  The  explosion  was  reported  as 
cannon-like,  and  was  followed  by  a  hissing  sound  compared  with  that 
of  an  engine  blowing  off  steam.  But  one  mass  was  seen  to  fall,  which 
buried  itself  in  the  sand  only  to  the  depth  of  18  inches. 

The  chemical  composition  of  tiie  stone  is  as  follows: 


If etaUic  port,  28.06  per  cent :  P«r  cent 

Iron  (Fe)   21.00 

Copper  (On)   .01 

NlcM  (Nl)  :   1.81 

Cobalt  (Co)   .15 

Stony  part,  76iM  per  cent : 

Smca  (SiO,)   84.95 

Titanic  oxide  (TIO,)   .  08 

PhM^horic  acid  ( PiOt)   .27 

Alumina  (Al«Ot)   2.66 

Ghromic  oxide  (CrsCt)   .58 

Ferrous  oxide  (PeO)   a  47 

Ferrous  solphide  (FeS)   6.06 

Manganoos  oxide  (MnO)   .18 

NI<M  oxide  (NiO)   Trace. 

5602**— ^BnU.  94—16  8 
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Stony  i>art,  76M  per  cent — Ckintinued. 

Lime  (CaO)  

Magnesia  (MgO)  


Per  cent 


L73 
21.  d9 
.23 
.66 


Potash  (BW». 
Soda(Na,0)  — 
Lithla  (Li^)- 


Faint  trace. 


Ignition  (H,0)J' 

I 


.06 
.19 


100.00 


Specific  gravity  at  27"  C.  3.905. 

The  mineral  composition  of  this  stone  is  essentially  olivine  and 
enstatite  in  nearly  equal  proportions,  with  23.06  per  cent  nickelifer- 
ous  iron  and  1.3  per  cent  chromite.  Structurally,  it  is  chondritic  and 
tuf aceous,  the  chondrules  showing  in  some  cases  undoubted  evidences 
of  their  f ragmental  nature  before  the  stone  consolidated  in  its  present 
form.    Extremely  friable ;  color  light  ash  gray. 

Reference. — Geo.  P.  Merrill  and  H.  N.  Stokes,  A  new  stony 
meteorite  from  Allegan,  Michigan  [and  a  new  iron  meteorite  from 
Mart,  Texas].  Proc.  Washington  Acad.  Sci.,  vol.  2, 1900,  pp.  41-56. 

AXALIA  FABM,  KEAS  GIBEOH,  OESXAV  SOUTHWEST  AFRICA.    Vo.  4SS. 

Iron,  Off.  Etched  slice,  25  by  15  by  6  cm.,  weighing  6,538  grams 
and  showing  structure  indicative  of  the  welding  of  three  distinct 
masses.    (See  also  Mukerop.) 

Gift  of  C.  S.  Bement. 

ANBEESOK,  LITTLE  MIAMI  VALLEY,  HAMILTOH  GOimTT,  OHIO.    Vo.  106. 

Stony-iron,  Pallasite.  Weight  15  grams.  Foimd  in  "  Indian  mound 
No.  3  of  the  Turner  Group,"  in  the  Little  Miami  Valley  of  Ohio. 
(Supposed  to  be  a  part  of  Brenham,  Kiowa  County,  Kans.) 

Reference, — O.  W.  Huntington,  Prehistoric  and  Kiowa  County 
pallasites.  Proc.  Amer.  Acad.  Arts  and  Sci.,  vol.  26, 1891,  pp.  1-12. 


Stone,  A.  Fragment  weighing  8.5  grams,  with  shining  black  crust 
The  fragment  is  interesting  as  representing  the  rare  group  of  angrites, 
or  stones  which  are  composed  almost  wholly  of  the  mineral  augite. 


Iron,  Ogg.  Two  samples;  an  etched  slab  48  by  28  by  2  cm.,  weigh- 
ing 9,695  grams,  and  a  complete  individual  weighing  52,727  grams. 
Found  in  1898  in  northeastern  Mexico.  Nothing  known  regarding 
fall.  The  slice  shows  an  interrupted  line  of  troilite  masses,  which, 
together  with  the  crystallization  brought  out  by  the  etched  figure, 
indicates  that  it  is  made  up  of  two  differently  oriented  masses  welded 
together.   A  partial  analysis  by  Whitfield  yielded:  iron,  92.268; 


AHGBA  DOS  BEIS,  EIO  DE  JAVEI&O,  B&AZIL.    Ho.  111. 


ARI8PE,  SOHORA,  MEXICO.   Hoc  899,  8M. 
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Polished  Suce  of  (1)  Canon  Diablo  Iron  and  (2)  Etched  Slice  of  Arispe  Iron. 

For  descriptions  see  pages  34  and  51. 
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nickel,  7.040.  Subsequently  Dr.  John  M.  Davison  found  traces  of 
platinum.  Specific  gravity,  7.853.  This  iron  is  remarkable  for  the 
large  masses  of  dendritic  schreibersite  it  contains.  (See  pi.  12, 
fig.  2.) 

Reference. — H.  A.  Ward,  Proc.  Rochester  Acad.  Sci.,  vol.  4,  1902, 
p.  79. 

AunreTOH,  biblet  GomrrT,  MnrvESoxA.  vo.  tot. 

Iron,  Om.  A  thin  slice  60  by  20  mm.  and  weighing  24  grams,  from 
a  mass  weighing  19|  poimds,  found  in  1894.  An  analysis  by  F.  F. 
Sharpless  yielded: 

Per  cent. 


Iron  (Fe)   90.781 

Nickel  (Nl)   8.605 

Cobalt  (Co)   1.023 

Phosphorus  (P)   .045 


100.454 

No  sulphur,  silicon,  or  manganese,  and  but  traces  of  chromium, 
copper,  and  carbon. 

Reference.—^.  H.  Winchell,  Amer.  Geologist,  vol.  18,  1896,  p.  267. 

AITBXmV,  LEE  (rOBXERLT  KAGOH)  COUNTY,  ALABAMA.   Vo.  86. 

Iron,  H.  Weight  23  grams.  Date  of  fall  unknown,  the  mass  be- 
ing ploughed  up  in  a  field  " many  years"  prior  to  1869.  The  iron  as 
found  was  described  by  C.  U.  Shepard  as  cracked  up  and  subdivided 
by  open  veins  as  if  it  had  been  shattered  by  striking  against  a  rock  at 
the  time  of  its  fall.  The  cohesion  was  so  imperfect  that  it  could  be 
broken  into  small  pieces  by  means  of  a  sledge  hanmier,  and  a  very 
large  portion  of  it  has  been  lost.  The  chemical  composition  as 
given  is: 

Per  cent 


Iron  (Fe)   94.58 

Nickel  (Nl)   3.015 

Phosphorus  (P)   .129 

Insoluble   .523 

Chromium  (Cr)  _  

Magnesium  (Mg)  

Calcium  (Ca)   1.753 

Silicon?  (SI)  :  

Loss  


100.00 

Reference. — C.  U.  Shepard,  Meteoric  iron  from  Auburn,  Macon 
Coimty,  Alabama.   Amer.  Journ'.  Sci.,  vol.  47,  1869,  p.  230, 

AVGV8TZV0WKA,  EKATEBmOSLAW,  BUSBIA.    Ho.  8M. 

Iron,  Of.  Weight  70  grams.  Rectangular  slice,  9.5  by  2.5  cm., 
etched  and  showing  Widmanstatten  figures.  Date  of  fall  unknown. 
Found  1890,  buried  at  the  depth  of  a  meter  in  the  loess.  Original 
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weight  25  pf und  (400  kilograms) .  Composition  as.given  by  Meunier : 


One  gram  yielded : 

Percent 

Ferric  oxide  (FesOi)  0.88 

Nickel  oxide  (NiO)   .182 

Schrelbersite    .038 

Insoluble  material   .  021 


1.07 

The  iron  as  fomid  was  very  badly  oxidized,  but  is  of  interest  as 
being  probably  of  prediluvial  age.  Structure  octahedral. 
Reference.— S.  Meunier,  Compt.  Rend.,  vol.  116,  1893,  p.  1151. 

BABB'8  KILL,  OREEVB  OOITHTT,  TENHESSEE.    No.  98. 

Iron,  Db.  Weight,  38.4  grams.  Date  of  fall  unknown;  found  in 
1842  and  described  by  Troc«t  in  1845;  later  (in  1876)  a  larger  mass 
was  found  which  was  described  and  figured  by  W.  P.  Blake  in  1886. 
The  second  find  was  remarkable  for  its  peculiar  shape,  being  36  inches 
long,  10  inches  broad,  and  6  inches  in  thickness,  with  a  girth  of  24 
inches.  (See  Cast  No.  291.)  It  belongs  to  the  group  of  structureless 
irons,  ataxites,  and  shows  no  figures  on  an  etched  surface.  The  chemi- 
cal composition  as  given  by  Cohen  and  Weinschenk  is: 

Per  cent 

Iron  (Fe)  86.80 

Nickel  (Ni)  12. 58 

Cobalt  (Co)   1.66 


100.54 

References. — G.  Troost,  Meteoric  iron  from  Green  Co.,  Tenn. 
Amer.  Joum.  Sci.,  vol.  49,  1845,  pp.  342-344.  W.  P.  Blake,  Amer. 
Joum.  Sci.,  vol.  31,  1886,  pp.  41-46.  Cohen  and  Weinschenk,  Ann. 
k.  k.  Naturhist.  Hofmus.,  vol.  6, 1891,  p.  142. 

BALLnrOO,  mntOHZSON  BIYEB,  west  AITSTBALZA.   No.  864L 

Iron,  Off.  Weight,  1,266  grams;  etched  slab  19.5  by  9  cm.,  showing 
troilite  nodules.  Date  of  fall  not  known.  Found  in  1893.  Wei^t 
of  original  mass,  42.9  kilograms  (93  lbs.).   Composition : 

Iron  (Fe)  

Nickel  (Ni)  — . 
Cobalt  (Co).— 
Phosphorus  (P) 

Carbon  (C)  

Copper  (Cu)  

Sulphur  (S)  

SiUcon  (Si)  


100.QO 

Specific  gravity   ■■  -  ^  7. 8 


Percent. 

-  88.909 

-  8.850 

-  .740 

-  .501 


Traces. 


Digitized  by 


HANDBOOK  OF  THB  MBTEOBITB  0OLLE0TI0N8. 


87 


Subeequent  investigations  have  shown  this  iron  to  contain  traces  of 
palladium  and  ruthenium. 


References. — ^H.  A.  Ward,  Amer.  Joum.  Sci.,  vol.  5,  1898,  p.  186. 
Geo.  P.  Merrill,  Proc.  U.  S.  Nat^us.,  vol.  43,  1912,  p.  596. 


Stone,  Cga.  Weight,  278  grams.  Irregular  fragment  without 
crust  Dark  gray,  rust  spotted.  Fell  July  24,  1790.  The  fall  was 
observed  over  an  area  of  many  miles,  the  meteor  appearing  as  a  blind- 
ing white  ball  followed  by  a  dark  red  trail.  Its  fall  was  accom- 
panied by  an  explosion,  the  thunder-like  report  of  which  continued 
for  three  or  four  minutes,  the  fragments  burying  themselves  in  the 
earth  to  a  depth  of  from  three  to  five  feet.  Wiilfing  gives  the  known 
weight  as  5,911  grams,  of  which  858  grams  are  in  the  British  Mu- 
seum and  618  in  the  Vienna  Museimi. 

Composition:  Satisfactory  chemical  analyses  seem  never  to  have 
been  made.  A  microscopic  study  by  Tschermak  showed  it  to  have  an 
indistinct  chondritic  structure  and  to  consist  of  bronzite  and  olivine 
with  nickel-iron  and  troilite.  The  stone  is  of  more  than  usual  in- 
terest, being  one  of  the  early  well-authenticated  falls. 

Reference.— B.,  Pfahler,  Min.  pet.  Mitth.,  vol.  18, 1898,  p.  858. 

BAE&ATTA  STATION,  8S  MZLBS  V0STHWX8T  OF  nEHZXiaVIir,  VZW  SOTTTH  WALES, 

No.  289. 

Stone, Cgb.  Weight,  451  grams ;  triangular  fragment,  with  polished 
surface  and  original  crust.  Date  of  fall  unknown.  Three  stones 
found,  the  first,  weighing  about  71  kilograms,  in  1852,  and  the  two 
others,  weighing  21.77  kilograms  and  14.3  kilograms,  in  1889.  Com- 
pact, dark  gray,  chondritic  stones,  the  chondrules  so  large  (1-5  mm.) 
and  abundant  as  to  give  it,  even  to  the  unaided  eye,  a  conglomerated 
appearance.  Under  the  microscope  a  mass  of  more  or  less  f  ragmental 
and  distorted  chondrules  of  olivine  and  enstatite,  with  interstitial  iron 
and  troilite.  An  analysis  by  Liversidge  yielded : 


BABBOTAV,  LAVDEB,  FEANOB.    No.  SOi. 


Per  cent 


Smca  (SiO,)  

Alumina  (A1«Oi)  

Ferric  oxide  (PetOi)  

Lime  (CSaO)  

Magnesia  (MgO)  

Manganons  oxide  (MnO) 

Potash  (KtO)  

Soda  (Na,0)  

Snlphnr  (S)  

Iron  (Fe)  

Nickel  (Ni)  


 14.966 

  4.219 


40.280 
1.848 
3.930 
1.400 
23.733 
.734 
1.024 
.997 
2.288 
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Cobalt  (Co)  

Copper  (Cu)  

Phosphorus  (P) 


Per  cent 
.  Traces. 
.  .182 
-  .617 


96.213 


with  traces  of  chromium  and  carbon. 

Reference, — A.  Liversidge,  Joum.  Proc.  Royal  Soc.  New  South 
Wales,  vol.  16,  1883,  p.  31;  vol.  36,  1902,  p.  350. 


Stone,  Ccb.  Weights,  25  and  687  grams.  Fragments  with  crust 
and  polished  surface.  Crust  dull  black,  papillated  and  somewhat 
blebby.  Groundmass  ash  gray,  flecked  with  rust  and  containing 
chondrules  and  metallic  paiiiicles.  Fine,  granular,  compact.  Fell 
about  4  p.  m.  on  August  29, 1892,  the  fall  being  witnessed  by  two  men. 
Stone  buried  itself  in  the  ground  to  a  depth  of  16  inches  and  was 
still  warm  when  dug  up.  Apparently  has  never  been  analyzed. 
Original  weight,  21.2  kilos,  or  46f  pounds. 

Reference, — A.  E.  Foote,  Amer.  Joum.  Sci.,  vol.  45,  1893,  p.  64. 


Stone,  Cia.  Triangular  fragment  weighing  323  grams.  Frag- 
ment of  a  stone  which  fell  in  the  early  evening  of  November  15,  1902. 
Three  masses  were  found — one  weighing  5.8  kilograms  or  12  pounds, 
12^  ounces,  the  second  weighing  223  grams  and  the  third  80.57  kilo- 
grams, or  about  177  pounds.  The  last  mentioned,  now  in  the  Field 
Museum  at  Chicago,  is  remarkable  on  account  of  the  perfection  of 
its  strongly  fluted  surface.    It  has  not  been  analyzed. 


Reference, — H.  A.  Ward,  Proc.  Rochester  Acad.  Sci.,  vol.  4,  1905, 
p.  193. 


Iron,  Of.  Weight  25  grams.  Thin  slice  3.7  by  2.8  by  4  cm.  Pol- 
lished  and  etched  showing  Widmanstatten  figures.  Taenite  plates 
very  distinct.  Date  of  fall  unknown.  Found  and  described  in  1866. 
Composition  as  determined  by  J.  L.  Smith : 


BATH,  BROWN  OOVirTY.  BOTTTH  DAKOTA.    Not.  801,  278. 


BATH  FtrSNAOti,  KENTVOKY.    No.  SOS. 


BEAB  CREEK,  DENVER  COVNTY,  OOLORABO.    No.  60. 


Per  cent. 


Nickel  (Nl)_ 
Cobalt  (Co)_ 
Copper  (Cu) 


Iron  (Fe) 


83.89 
14.06 
.83 


Phosphorus  (P) 


-  Trace 
.21 


98.99 
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Smith  also  detennined  the  presrace  of  schreibersite  and  pyrrhotite, 
the  latter  of  which  yielded  on  analysis : 

Per  cent. 


Solphur  (S)  35.08 

Iron  (Fe)  6L82 

Nickel  (Nl)   .41 

Insol.  residue   1. 81 


99.12 

Reference, — J.  L.  Smith,  Amer.  Joum.  Sci.,  vol.  44,  1867,  p.  66. 

BEAVER  OBEEK,  WEST  KOOTENAI  DI8TEI0T,  BRITISH  OOLUMBIA.    Vol.  170,  848. 

Stone,  Cck.  Two  pieces  weighing  330  and  369  grams.  Fragments 
with  dull  black  papillated  crust;  from  a  stone  which  fell  between 
3  and  4  o'clock  on  the  afternoon  of  May  26,  1893;  flight  from  the 
west  toward  the  east;  fall  preceded  by  sharp  report  heard  for  a  dis- 
tance of  25  miles.  Stone  broke  in  two  pieces,  the  largest  of  which, 
weighing  14,000  grams,  buried  itself  in  the  earth  for  a  distance  of 
about  3  feet,  the  direction  of  the  hole  being  at  an  angle  of  about  58° 
with  the  horizon.  Chemical  composition:  The  metallic  portion 
yielded : 

Per  cent. 


Iron  (Pe)   90.68 

Nickel  (Nl)   8. 80 

Ck>bfilt  (Co)   .49 

Copper  (Cu)   .03 


100.00 

The  silicatesj  divided  into  soluble  and  insoluble  portions,  as  usual, 
yielded : 


Constituents. 

Soluble 
portion. 

Insolu- 
ble 
portion. 

Silica  (810|)  

38.26 

67.76 

.18 

.56 

4.89 

19.62 

8.02 

Nickel  oxide  (NiO)  

.09 

Trace. 

Manganous  oxide  (MnO). . . 

.27 

.35 

1.03 

3.44 

38.73 

23.19 

.02 

.25 

8oda(NagO)  

.13 

1.87 

Ignition  (HgO)  above  lOO".. 

.70 

.06 

Phoepboric  acid  (PflO»)  

.68 

Trace. 

99.99 

loaoo 
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From  these  resiilts,  aided  by  a  microscopic  study,  the  composition 
of  the  entire  mass  has  been  calculated  as  follows : 

Percent. 


SUica  (SlOt)  37.14 

Alumina  (AUOi)  -   2.15 

Titanic  oxide  (TIO,)  1   .  07 

Ferrous  oxide  (PeO)  10.45 

Nickel  oxide  (NIO)   .083 

Manganous  oxide  (MnO)   .  23 

Lime  (CaO)   1.76 

Magnesia  (MgO)  28. 44 

Potash  (KaO)   .097 

Soda  (NasO)   .79 

Water  (H,0)   .28 

Phosphoric  acid  (P»Oi)   .25 

Iron  (Fe)  15.53 

Nickel  (Nl)   1.51 

Cobalt  (Co)   .09 

Copper  (Cu)   .006 

TrolUte   5. 05 

Chromlte   .77 

Magnetite   .  16 


99.806 

The  mineral  composition  is  olivine,  enstatite,  metallic  iron,  mag- 
netite, troilite,  and  chromite,  with  a  lime  phosphate  and  plagioclase 
feldspar  (?)  in  very  small  quantity.  The  proportional  amounts  of 
these  constituents  are:  Iron,  17.30;  troilite,  5.05;  chromite,  0.77 ;  mag- 
netite, 0.16 ;  soluble  silicates  (mainly  olivine)  and  phosphates,  87.23 ; 
insoluble  silicates  (mainly  enstatite),  39.66. 

The  structure  is  chondritic  and  compact;  somewhat  friable;  color, 
gray. 

The  330-gram  piece  is  the  gift  of  Mr.  James  Hislop. 

Reference. — E.  E.  Howell,  The  Beaver  Creek  meteorite.  (Chemi- 
cal work  by  W.  F.  Hillebrand,  microscopic  work  by  Gteo.  P.  Mer- 
rill.)  Amer.  Joum.  Sci.,  vol.  47, 1894,  p.  430. 

BELLA  SOCA,  SIEBBA  DE  8AK  FBAN0I800,  8AVTIA00.  PAPABaiTZABO,  DintAHOO, 

XEXIOO.    No.  148. 

• 

Iron,  Of.  Weight  152  grams.  Irregular  mass  5  by  6  cm.,  contain- 
ing cavity  left  by  oxidation  of  large  troilite  nodule;  one  surface 
etched,  showing  Widmanstatten  figures  and  scattering  troilites. 
Weight  of  original  mass  33  kilograms.  Date  of  fall  unknown. 
Found  in  1888.  Described  by  Whitfield,  who  found  the  metallic 
portion  to  consist  of : 
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Per  cent. 


Iron  (Pe)  91. 48 

Nickel  (Nl)   7.92 

Gobalt  (Co)   .22 

Phosphorus  (P)   .21 

Sulphur  (S)   .21 

Carbon  (C)   .06 


100.10 

The  iron  was  deeply  pitted  exteriorly.  From  the  bottom  of  one 
of  these  pits  was  obtained  material  which  on  examination  proved  to 
be  troilite,  from  which  it  was  assumed  that  the  pits  were  formed  by 
the  weathering  out  of  troilite  nodules. 

Gift  of  Messrs.  Ward  and  Howell. 

Reference.— 3.  E.  Whitfield,  Amer.  Joum.  Sci.,  vol.  37, 1889,  p.  489. 

BEKDEOO,  PEOVnrOE  07  BAHIA,  BEAZIL.    No.  861. 

Iron,  Og.  Triangular  slab  11.5  by  4.5  cm.,  weighing  140  grams, 
with  one  large  troilite  nodule.  The  original  mass  as  found  weighed 
5,370  kilograms,  or  11,814  pounds,  being,  therefore,  the  fourth  largest 
mass  known.  Found  about  1811.  Date  of  fall  unknown. 

Reference. — Orville  A.  Derby,  Archiv.  Mus.  Nac.  Eio  de  Janeiro, 
vol.  9,  1896,  p.  89. 

BEKABES  (XBAEHirT),  XVDZA.    No.  48.- 

Stone,  Co.  A  1-gram  fragment  from  a  shower  which  fell  at 
Benares  on  December  19, 1798. 

BETHANY,  OBEAT  NAMAatTALANI),  SOITTH  AFBIOA.    No.  489. 

Iron,  Om.  An  end  slice  showing  portion  of  original  surface,  weigh- 
ing 127  grams,  from  a  mass  known  since  1860,  weighing  originally 
some  231.84  kilograms  (510  pounds).  An  average  of  two  analyses 
by  Dr.  J.  Fahrenhorst  yielded  the  results  in  columns  I  and  II  below, 
I  being  that  of  the  mass  as  a  whole  and  II  that  of  the  nickel-iron  freed 
from  other  constituents. 


Constituents. 

I. 

n. 

01.68 

91.485 

Nickel  (Ni)  

7.975 

7.885 

.<K) 

.69 

.035 

.03 

.015 

.01 

.02 

.01 
.03 

.06 

10a416 

loaooo 
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From  these  the  mineral  compositicm  is  calculated  as : 

Nickel-iroD  99.51 

Schrelbersite   .39 

Daubreellte   .  05 

TroUlte   .04 

Lawrencite    .  01 


100.00 

Gift  of  South  African  Museum. 

Reference. — E.  Cohen,  Ann.  South  African  Mus.,  vol.  2, 1900,  p.  21. 

BIALY6T00K,  RTTSSIAH  POLAND.  No. 

Stone,  Ho.  A  21 -gram  fragment  from  a  shower  weighing  alto- 
gether some  2  kilograms,  which  fell  on  October  5, 1827. 

BILLIN08,  OHBISTIAN  OOmTTY,  XISSOIJBL    No.  444. 

Iron,  Om.  Slice  70  by  175  mm.,  weighing  440  grams.  Found  in 
1903.  Date  of  fall  unknown.  Chemical  analysis  by  H.  W.  Nichols 
yielded : 

Per  cent. 


Iron  (Fe)   9L99 

Nickel  (Nl)   7.38 

Cobalt  (Co)   .42 

Copper  (Cu)   .  01 

Silicon  (Si)!   .08 

Phosphorus  (P)   .15 

Sulphur  (S)   .06 


100.09 

Reference. — H.  A.  Ward,  Amer.  Joum.  Sci.,  vol.  19, 1905,  p.  240. 

BISOHTXTBE,  PROYINCE  OF  TVROAI,  SUS8IA.    No.  tt9. 

Iron,  Og.  Weight,  1,290  grams;  slice  14  by  24  cm.,  showing  coarse 
lamellae  with  inclusions  of  troilite  and  schreibersite.  Weight  of  three 
original  masses,  48.75  kilograms.  Date  of  fall  U9known;  found  in 
1888.   Described  by  E.  A.  Kislakowsky  as  consisting  of : 


Per  cent. 

Schreibersite   3. 85 

Olivine   9.88 

Anorthite   8. 06 

Nickel-iron   78.25 


100.04 

The  nickel-iron  contained: 

Per  cent. 

Iron  (Pe)   93.10 

Nickel   (Ni)   4.82 

Cobalt  (Co)   2.08 


100.00 
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The  percentage  of  cobalt  is  unusually  high.  Specific  gravity  as 
made  on  different  samples  from  the  mass,  6.36,  6.60,  and  6.92.  This 
iron  was  subsequently  studied  by  Brezina,  whose  results  differed 
greatly,  so  far  as  proportional  amounts  of  the  varying  constituents 
are  concerned.   He  found : 

Per  cent. 


Nlckel-iron    06.97 

Schreibersite  .   2. 52 

Carbon   .09 

Chromite  and  silicate  granules   .  01 

Undetermined  residue   .41 


100.00 

Omitting  the  undetermined  residue  and  certain  angular  pieces 
separated  in  solution,  he  obtained  for  the  iron : 


Per  cent. 

Iron  (Pe)   91.52 

Nickel  (Nl)   7.12 

Cobalt  (Co)   .84 

Phosphorus  (P)   .39 

Carbon  (C)   .10 

Copper  (Cu)   .  02 

••K6rner"(?)   .01 


100.00 

References, — E.  D.  Kislakowsky,  Uebjer  den  Meteoriten  von  Tur- 
gaisk.  Bull.  Soc.  Imp.  Nat.  Moscow,  No.  2, 1890,  p.  187.  Abstract  in 
Neues  Jahrb.,  vol.  1,  1892,  p.  51.  E.  Cohen,  Meteoreisen  Studien,  5, 
Ann.  k.  k.  Naturhist.  Hofmus.,  vol.  12,  Heft  1,  1897,  p.  52. 

BZSHOPYILLE,  BUIfTER  OOTnTTY,  SOUTH  OAROLIirA.    No.  228. 

Stone,  Chla.  Weight,  102  grams;  two  fragments  from  the  interior. 
Fell  March  25,  1843.  Original  weight,  13  pounds  (6  kilograms). 
This  is  a  very  interesting  and  somewhat  unique  stone  belonging  to 
Tschermak's  group  of  chladnites,  of  which  but  four  representatives 
are  at  present  known.  The  stone  was  first  described  by  Shepard  in 
1846  as  consisting  in  large  part  of  a  light  gray  material  regarded  by 
him  as  a  persilicate  of  magnesia  to  which  he  proposed  to  give  the 
name  chludnite^  in  honor  of  the  chemist,  Chladni.  Subsequent  re- 
searches (in  1864)  by  J.  Lawrence  Smith  showed  the  mineral  to  be 
identical  with  enstatite.  In  addition  to  this,  Shepard  thought  to  dis- 
cover two  other  new  minerals,  the  one  blue  and  the  other  yellow,  to 
which  he  proposed  to  give,  respectively,  the  names  iodolite  and  apa- 
toid.  These  have  since  been  shown  to  be  oxidation  products  of  the 
nickeliferous  iron,  or  pyrrhotite.  The  stone  was  described  in  1851  by 
W.  Sartorious  von  Waltershausen,  who  thought  to  show  that  the  sili- 
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ceous  portion  of  the  stone  wad  Inade  up  of  95.011  per  cent  chladnite 
and  4.985  per  cent  of  labradorite.  Bammelsberg,  in  1863,  declared,  as 
a  result  of  his  examination,  that  the  stone  contained  no  feldspar.  In 
1883,  the  stone*was  studied  by  modem  petrographic  methods  by  M.  E. 
Wadsworth,  who  agreed  with  Shepard  in  describing  it  as  a  grayish- 
white  mass  resembling  albitic  granite,  with  brown  and  black  spots 
and  with  a  structure  essentially  granitic.  The  mineral  composition 
as  given  is  as  follows:  Enstatite,  augite,  feldspar,  olivine,  pyrrhotite, 
and  iron.  No  perfectly  satisfactory  chemical  analysis  of  the  stone  as 
a  whole  has  until  recently  been  made,  those  of  Shepard,  Smith,  Rose, 
and  Bammelsberg  being  all  on  selected  siliceous  material.  Recent 
results  by  J.  E.  Whitfield  are  as  below : 


Per  cent 

SiUca  (SiO,)  -  57.034 

Alumina  (AhOz)   1.706 

Ferric  oxide  ( FetO, )   1.406 

Mangaaous  oxide  (MnO)   .  189 

Lime  (CaO)   2.016 

Magnesia  (MgO)   33.506 

Oobalt  oxide  (CoO)   Trace 

Nickel  oxide  (NIC)   .538 

Soda  (Na,0)   1.027 

Potash  (K,0)   .089 

Ignition  (BW))   1.995 

Iron  (Fe)  ..^   .181 

Nickel  (Ni)   .039 

Sulphur  (S)   .297 


100.023 

Less  O  for  S   .  147 


99.876 

An  amount  of  lime  equivalent  to  0.67  per  cent  calcium  sulphide 
was  liberated  by  boiling  the  finely  pulverized  stone  for  two  hours  in 
distilled  water.  Inspection  of  the  stone  in  mass  shows,  in  addition, 
occasional  granules  of  an  iron  sulphide  (troilite  or  pyrrhotite)  which 
were  evidently  not  included  in  the  portion  analyzed.  No  traces  of  ba- 
rium, strontium,  or  zirconium  could  be  detected.  The  amount  of  ma- 
terial utilized  in  the  analysis  was  not  as  large  as  could  have  been 
desired. 

References. — See  Wiilfing,  p.  30.  Also  G.  P.  Merrill,  Mem.  Nat. 
Acad.  Sci.,  vol.  14,  1916,  p.  7. 

BITBTme  (ALBAOHBS  xirHLE),  RHSVISH  PXTTSSZA,  OESXAVT.   Not.  Itt,  44ft. 

Stony-iron,  Pallasite.  Irregular  slag-like  mass,  weighing  22  grams, 
and  polished  and  etched  slice,  some  35  by  35  by  20  mm.,  showing 
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original  surface,  weighing  86  grams.  Found  in  1802.  Weight  of 
original  mass,  over  1,600  kilograms.   Analysis  by  Finkener  pelded : 

Percent. 


Iron  (Fe)  85.04 

Nickel  (Nl)  10.51 

Cobalt  (Co)   1.70 

Copper  (Cu)   .06 

Carbonaceous  matter   .  09 

Sulphur  (S)   1.80 

Phosphorus  (P)   .  20 


99. 40 

Reference. — See  Wiilfing,  p.  31. 

BJELAJA  ZE&xow,  motAnrs,  KZXW,  SirSSIA.  No.  18t. 

Stone,  Ce  or  Cg.  A  10-gram  fragment  from  the  interior  of  a  mass 
which  fell  on  January  16, 1796. 

BJELOXBTVrrOHIB,  YOLHYHIA,  SITSSIA.    No.  819. 

Stone,  Cib.  An  8-gram  fragment  from  a  stone  which  fell  on  Jan- 
uary 1,  1887. 

BJiraBOLB,  NZAR  BOSOA,  IN  SOXrrHS&V  FINLAND.   No.  tSt. 

Stone,  Cca.  Weight,  617  grams;  fragment  with  crust.  Fell  on 
March  12, 1899,  at  about  half  past  10  p.  m.,  local  time.  The  fall  was 
accompanied  by  the  usual  light  and  by  thunder-like  sounds.  The  light 
was  seen  over  a  large  part  of  Finland ;  the  direction  of  flight  was  from 
west  to  east,  passing  over  the  western  part  of  the  Finnish  Sea  at  a 
height  estimated  as  some  53  kilometers.  The  stone  fell  upon  the 
frozen  surface  of  a  lake,  the  ice  being  some  40  mm.  in  thickness  (a 
little  more  than  an  inch  and  a  half) ,  making  a  hole  some  3.5  meters 
by  4.25  meters,  with  a  very  uneven  outline.  The  water  of  the  lake 
was  90  cm.  (about  35^  inches)  deep  at  this  point,  with  a  bottom 
consisting  of  mud  composed  largely  of  organic  remains,  and  underlaid 
by  clay,  hard  sand,  and  gravel,  the  stone  burying  itself  in  the  clay, 
where  it  was  found  at  a  depth  of  6  meters  below  the  surface.  The 
stone,  when  found,  was  broken  in  numerous  pieces,  large  and  small, 
estimated  to  weigh  altogether  328  kilograms,  of  which  the  largest 
pieces  weighed,  respectively,  80.2,  21,  18,  and  17  kilograms,  the  80.2- 
kilogram  piece  being  now  in  the  museum  of  the  Geological  Survey  of 
Finland.  The  stone  is  chondritic  and  very  friable,  of  an  ash  gray 
color,  with  the  usual  crust.   Composition : 

Percent 

Magnetic  material   6. 84 

Konmagnetic  material  04. 16 
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The  magnetic  portion  yielded : 

Per  cent. 

Iron  (Fe)  70.1  or  4.09* 

Nickel  (Nl)   8.0  or  .47* 

CJobalt  (Co)   .3  or  .018* 

Phosphorus  (  P)   .1  or  .006* 

Ferrous  sulphide  (FeS)   1.9  or  .110* 

Silicates  19.2  or  1.121* 


99.6  5.815 

The  nonmagnetic  portion  yielded : 

Per  cent 

Iron  (Fe)   2.43 

Nickel  (Nl)   .27 

Cobalt  (Co)   .02 

Sulphur  (S)  J   2.06 

Phosphorus  (P)   .14 

Silica  (SiO,)   43.05 

Alumina  (A1,0«)  -  2.68 

Chromic  oxide  (CraOi)   .62 

Ferrous  oxide  (FeO)   19.06 

Nickel  oxide  (NiO)  j 

Cobalt  oxide  (CoO)J  

Manganous  oxide  (MnO)   .13 

Lime  (CaO)   1.91 

Magnesia   ( MgO )   27. 01 

Potash  (K,0)   .34 

Soda   (NaaO)   1.34 


101. 14 

Less  O  for  S   1. 03 


100.11 

From  these  figures  the  bulk  composition  of  the  entire  mass  was 
calculated  as  follows : 

Per  cent. 

Iron  (Fe)  .   6.38 

Nickel   (Ni)  1   .72 

Cobalt  (Co)   .04 

Phosphorus   (P)   .14 

Ferrous  sulphide  (FeS)   5.44 

Silica  (SiO,)   41.06 

Alumina  (A1,0«)   2.55 

Chromic  oxide  ( Cr,Oa )   .  59 

Ferrous  oxide  (FeO)   13.80 

Nickel  oxide  (NiO)  1   .07 

Manganous  oxide  (MnO)   .12 

Lime  (CaO)   1.82 

Magnesia  ( MgO )   25. 75 

Potash  (KiO)   .32 

Soda  (Na,0)   1.24 


100.04 


^Ot  the  entire  mass. 
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From  this  the  mineral  composition  was  calculated  as : 

Per  cent. 

Nickel-iron   7.14 

Troilite   6.44 

PhoRphor-nickel-iron   .  90 

Chromlte   .  87 

Silicates  85.47 


99.82 

The  silicate  material  yielded,  on  analysis,  results  as  follows: 

Per  cent. 

Silica  (SlOO   48.15 

Alumina  (A1,0»)   2.98 

Ferrous  oxide  (FeO)   14.  75 

Manga  nous  oxide  (MnO)   .14 

Lime  (CaO)   2.13 

Magnesia  (MgO)   30. 13 

Potash  (K.O)   .37 

Soda  (Na,0)  ^  1.45 


100.10 

the  silicates  being  enstatite,  augite,  anorthite,  olivine,  maskelynite(  ?), 
and  glass. 

The  structure  is,  as  above  noted,  strongly  chondritic,  the  chon- 
drules  being  exceptionally  variable  in  composition,  the  following  forms 
being  noted:  (1)  Anorthite  chondrules;  (2)  olivine  chondrules, 
both  monosomatic  and  polysomatic;  (3)  glass  chondrules  with  por- 
phyritic  olivine  inclusion;  (4)  olivine-pyroxene  chondrules;  and  (5) 
pyroxene  chondrules.  The  structure,  as  a  whole,  is  that  of  a  frag- 
mental  rock,  and  it  is  so  regarded  by  Messrs.  W.  Ramsay  and  L.  H. 
Borgstrom,  who  have  studied  it. 

Reference. — ^W.  Ramsay  and  L.  H.  Borgstrom,  Bull.  Comm.  geol. 
Finlande,  No.  12,  1902. 

BLXTTF,  FAYETTE  OOUNTY,  TEXAS.    Nos.  186,  240,  344. 

Stone,  Ckb.  Three  fragments  of  first  find  (1878),  weighing  187 
grams,  110  grams,  and  6,363  grams,  showing  crust;  one  with  black 
vein  as  figured  in  American  Journal  of  Science  (vol.  36, 1888,  p.  118), 
One  fragment  found  in  1901,  weighing  3,136  grams,  with  one  polished 
surface;  other  surfaces  weathered.  Date  of  fall  unknown.  Weight 
of  mass  found  in  1878,  146,000  grams;  chemical  analyses  by  Whit- 
field yielded  results  as  follows; 
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Constituents. 

No.l: 
Total  mass. 

Mo.  3: 5.67 
percent 
total  metal. 

No.  8: 33.3 
per  cent 
total  in- 
soluble in 
HCL 

No.  4:60.0 
per  oeot 
Hotal 

soluble  In 
HCL 

87.70 
8.47 
33.82 
2.17 
.25 
2.20 
.45 
25.94 
1.59 
.65 
.16 
.09 
1.30 

49.64 

33.89 

82.42 

15.56 
4.12 

31.13 
1.34 
.42 
1.00 
.43 
28. 06 
3.66 

4.93 
.64 

25.21 
Trace. 
Trace. 
Trace. 

NIokal  oxide  (NiO)  

NfcsW(NI)  

15.44 

Cobalt  oxide  (CoO)  

.27 

Cobalt  (Co)  

2.14 

2.18 

99.79 
.65 

100.00 

100.00 

101.09 
1.09 

99.14 

loaoo 

Mineral  composition. — ^Mainly  olivine  and  enstatite  with  5.67  par 
cent  metallic  iron.  Structure  chondritic;  compact;  is  traversed  by 
narrow,  irregular  dark  veins  (see  pi.  7,  fig.  2),  the  origin  of  which  is 
problematic.  In  mineral  composition  they  do  not  differ  essentially 
from  the  main  mass  of  the  stone.  Color,  dark  greenish-gray  on  a 
fresh  surface. 

Reference.— J.  E.  Whitfield  and  G.  P.  MerriU,  The  Fayette  County 
meteorite.  Amer.  Joum.  Sci.,  vol.  36, 1888,  pp.  118-119. 

BOHinCILZTZ,  PRACHIH,  BOHEMIA,  ATTSTBZA.    No.  M6. 

Iron,  Og.  A  slice  55  by  20  by  4  mm.,  weighing  103  grams,  from  a 
mass  weighing  some  57  kilograms,  found  in  1829.  Several  analyses 
have  been  made,  but  none  can  be  considered  satisfactory.  Steinman 
gives  iron,  94.06 ;  nickel,  4.01;  residue,  1.12 ;  and  sulphur,  0.81. 

Reference. — Cohen  and  Weinschenk,  Ann.  k.  k.  Naturhist.  Hofmua, 
vol.  6,  1891,  p.  143. 

BOBXVT,  MABXABOS,  HUHOABT.   No.  189. 

Stone,  Cc.   Fragment  from  the  interior,  weighing  2  grama 

BBAHZN,  MINSK,  BTTBSIA.   No.  184. 

Stony-iron,  Pallasite.  Fragment  of  the  iron  matrix  from  which 
all  the  stony  matter  has  disappeared,  weighing  14  grams ;  from  a  maas 
weighing  some  100  kilograms,  known  as  early  as  1810. 

BBATOATT,  BOEEMXA,  ATTSTBIA,  Not.  60,  601. 

Iron,  H.  A  fragment  weighing  7.85  grams  and  a  thin  dice  26  by 
80  by  2  mm.,  wei^iing  16  grams,  from  one  of  two  masses  weighing 
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1T,082  grams  and  23,628  grams,  which  fell  July  14, 1847.  This  iron 
is  of  interest,  being  one  of  the  very  few  which  have  been  seen  to  fall, 
and,  farther,  because  of  its  hexahedral  structure.  The  chemical 
analysis  made  by  Fisdier  and  Duflos  is  unsatisfactory. 

Reference. — C.  C.  Beinert,  Der  Meteorit  von  Braunau,  Breslau, 
1848. 

BUMMBVtaDS,  ONAUSVBUBG,  HAVOVn,  OBBIIAVT.  Vo.  IM. 

Stone,  Ccb.  Fragment  weighing  2  grams,  from  a  mass  weighing 
1\  kilograms,  which  fell  May  13, 1855. 

BmSVHAlf,  KZOWA  OOITHTT,  XAVaAB.    Hoc  164,  161,  Me,  S71,  180.  STT. 

Stony-iron,  Pallasite.  Weights  261,  326,  463,  and  551  grams; 
also  slice  31  by  25  cm.,  weighing  4.87  kilograms,  and  one  complete 
individual  weighing  17.27  kilograms.  Date  of  fall  unknown :  found 
in  1885  when  the  prairie  was  first  plowed.  Over  20  individuals  were 
found,  weighing  in  the  aggregate  upward  of  2,000  pounds,  or  about 
909  kilograms,  the  largest  individual  weighing  466  pounds,  or  211.8 
kilograms.  The  relative  proportions  of  olivine  and  iron  are  quite 
variable.  (See  pi.  11,  fig.  1.)  A  polished  surface  shows  large 
rounded  blebs  of  greenish  olivine  imbedded  in  a  groundmass  of 
metallic  iron.  Occasional  rounded  masses  of  a  bronze-colored  troilite 
are  evident,  and  there  is  a  peculiar  black  lustrous  border  about  the 
olivines  which,  as  shown  by  Eakin's  analyses,  was  evidently  an  iron- 
rich  variety  of  the  same  mineral. 

The  chemical  composition  of  the  two  chief  constituents,  as  shown 
by  analyses,  is  as  follows: 


CoDsUtoents. 


moN. 

Inm(F6)  

Nlckil(Nl)  

ColMlt(Co)  

Copper  (Cu)  

Phosphonis  (P)  

Biilphiir(B)...,  

Carbon  (C)  

8010011(80  

ounifB. 

811loa(8IOi)  

Ahnnfaia  (AljOi)  

P«rrlcoxido  (FeiOs) ..... 

Ferrous  oxide  ( FeO)  

Nlokel  oxide  (NIO)  

Ifoncanous  oxide  (MnO) 
MagneiliCMgO)  


Ealdns.  Dodge. 


Percent. 
88.49 
ia35 
.57 
.03 
.14 
.06 
Traoe. 
Trace. 


4a  70 
Trace. 
.18 

10.79 
.02 
.14 

48.02 


99.85 


Percent, 
9a  48 
8.50 
.10 
Trace. 
.27 
.06 
Traoe. 
.34 


9a  79 


4a  50 


.77 
ia51 


47.18 


98.96 


6Qe2*~BaU. 
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Specific  gravity  of  the  iron  at  28.4**  C,  7.93;  of  the  olivine  at  28.2®, 
8.376,  according  to  Eakins.  The  proportional  mineral  ccHnposition 
of  the  meteorites  as  a  whole,  as  given  by  Winchell  and  Dodge,  is  as 
follows: 

Percent. 


Nickel-Iron  74.42 

Ohromlte  18. 31 

Trollite  ^   4.76 

Schreibersite   2. 13 


99.02 

Kunz  thought  to  have  detected  scales  of  graphite,  and  speaks  of 
the  olivines  leaving  cavities  highly  polished,  "  showing  even  crystal 
face  with  a  mirror-like  luster.*'  In  the  United  States  National  Mu- 
seum's specimens  nothing  of  the  kind  exists,  the  cavities  being 
smoothly  rounded  throughout. 

No.  154,  gift  of  George  F.  Kunz;  No.  161,  of  Eobert  Hay. 

References. — G.  F.  Kunz,  On  the  group  of  meteorites  recently  dis- 
covered in  Brenham  Township,  Kiowa  County,  Kansas.  Amer. 
Joum.  Sci.,  vol.  40,  1890,  pp.  812-«18.  N.  H.  Winchell. and  J.  A. 
Dodge,  The  Brenham,  Kiowa  Ciounty,  Kansas,  meteorites.  Amer. 
Geologist,  vols.  5  and  6, 1890,  pp.  809  and  870. 

BITRLZVOTOH,  OTSSOO  COmTCT,  VXW  TOSK.    No.  SS. 

Iron,  Om.  Fragment  weighing  76.87  grams;  one  surface  etched. 
Weight  of  original  mass  not  known,  but  reported  to  have  been  from 
100  to  200  pounds  (45  to  90  kilograms).  Date  of  fall  unknown; 
plowed  up  in  field  and  put  in  hands  of  a  country  blacksmith,  who 
cut  it  up  and  made  from  portions  articles  for  farmers'  use.  Analysis 
by  B.  Silliman,  jr.,  showed: 

Percent. 

MetaUlc  iron   92. 291 

MetoUlc  nickel   8. 146 

100.437 

No  other  substances  were  detected.   Specific  gravity,  7.501. 
Reference. — ^B.  Silliman,  jr.,  Amer.  Joum.  Sci.,  vol.  46,  1843-44, 
p.  401. 

BITTLBX,  BATES  COTOTT,  XISSOTnU.    No.  06. 

Iron,  Off.  Section  7.5  by  5.5  by  1.1  cm.  showing  troilite  nodules 
and  weighing  270  grams.  From  a  mass  weighing  86  kilograms,  first 
described  in  1875.   Analysis  by  J.  L.  Smith  yielded: 

Percent. 


Iron  (Fe)  89.12 

Nickel  (Nl)  10.02 

Cobalt  (Co)   .26 

Copper  (Ou)   .01 

Phosphorus  (P)   .  12 


99.58 
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Etched  Slice  of  Casas  Granges  Iron. 

For  description  see  paoe  53. 
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OAUTOV,  HAXZLTOV  OOUVTr,  TBXAS.   Vo.  1S8. 

Iron,  Of.  A  115-gram  fragment  from  a  mass  weighing  81^  kilo- 
grams, fomid  in  1887.    (See  also  Tucson,  p.  168.) 

GAXTRAOS,  SMITH  OOTOTT,  TXmrXBSEX.    Vo.  97. 

e 

Iron,  Om.  A  65-gram  slice  from  a  mass  weighing  127  kilograms, 
found  in  1840. 

CAftAS  OKAVDSB,  OHIHTrAHlTA,  MZXIOO.   Vo.  M. 

Iron,  Om.  Large  oval  mass,  97  by  74  by  46  cm.,  weighing  1,317,920 
grams,  with  cut  surface  55  by  38  cm.,  showing  Widmanstatten  figures 
and  troilite  nodules;  also  three  etched  slices,  44  by  28  cm.,  44  by  13 
cm.,  and  42  by  25  cm.,  weighing  altogether  17,573  grams;  in  introduc- 
tory series,  etched  cube  5  cm.  in  diameter,  weight  987  grams.  (See 
pis.  15  and  16.)  Found  wrapped  in  coarse  cloth  and  built  into  a 
brick  tomb  or  altar.  Original  weight,  1,545,391  grams  (3,407 
pounds).  No  record  of  fall  or  early  history.  Composition  as  shown 
by  J,  E.  Whitfield's  analysis: 

Percent. 

SUlcon  (SI)  -   0.01 

Iron  (Fe)   90.470 

Nickel  (Ni)   7.742 

Cobalt  (Co)  ^   604 

Copper  (Cu)  1   .012 

[combined   .  145 

^^^^Igraphltic-   .082 

Phosphorus  (P)   .166 

Sulphur  (S)   .029 

Iron  oxides   .  794 


100.004 

I 

I  References.— Vf.  Tassin,  Proc.  U.  S.  Nat.  Mus.,  vol.  25,  1902,  pp. 
1    C9-74.    Geo.  P.  Merrill,  Amer.  Joum.  Sei.,  vol.  35,  1913,  p.  514. 
^  u  Fletcher,  On  the  Mexican  meteorites.  Min.  Mag.,  vol.  9, 1890. 

I 

I  OABTAXIA,  VASK  OOinmr,  VOBTH  OASOLDrA.    Vo.  101. 

Stone,  Cgb.  Nineteen-gram  fragment  with  black,  papillated  crust, 
from  one  of  three  fragments  weighing  7,300  grams,  which  fell  May 
^    14, 1874. 

OSUUBTO,  VZAB  OTTIOLIO,  nXDlfOVT,  ZTILT.   V«.  Mf. 

Stone,  Cgb.  Weight,  65  grams.  Fragment  with  crust  and 
slickensided  fracture  surfaces.  Fell  on  the  morning  of  July  17, 
1840,  at  about  half  past  seven.  Flight  was  from  east  toward  the 
west.  Fall  preceded  by  a  sharp  detonation.  Three  pieces  were  seen 
to  fall,  of  which  but  one  was  found.   Original  weight,  according  to 
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Buchner,  5,000  grams,  of  which  4,361  grams  are  accounted  for  by  . 
Wiilfing. 

Composition :  Olivine,  pyroxene,  and  a  feldspar,  with  a  little  iron 
and  pyrrhotite. 

Structure:  Chondritic,  brecciated,  with  slickensided  surfaces. 
Color:  Ash  gray. 

OHAVDAKAPUE,  BXKAB,  IVBIA.    Vo.  18. 

Stone,  Cib  or  Cgb.   Four  grams  fr<»n  a  5,076-gram  mass  which 
fell  June  6, 1838. 

CHAHTOmrAT,  VSVDtB,  FmANCB.  Vo.  171 

Stone,  Cgb.  A  12-gram  fragment  of  a  black  chondritic  stone 
from  a  mass  weighing  some  10  kilograms,  which  fell  on  August  5, 
1812. 

0HABCA8,  BAH  LVIB  P0T08I,  MZXIOO.    Vo.  146. 

Iron,  Om.  Pyramidal  mass  polished  on  four  sides  and  weighing 
67  grams,  from  a  mass  weighing  originally  some  778,069  grams, 
known  as  early  as  1804,  perhaps  identical  with  Descubridora. 

0KAB80VTILLB,  VSAB  OBLEAVS,  LOIEBT,  lEAVOS.    Vo.  IIT. 

Stone,  Cga.   Fragment  with  crust,  weighing  54  grams,  fell  No- 
vember 23,  1810. 

OEATEAV-KEVAU,  XOVTASGIB,  LOIVBT,  ntAVOB.    Vo.  Sia 

Stone,  Cia.  Weight,  360  grams.  Irregular  fragment  with  crust 
on  one  side;  shows  faults  and  slickensides.  Fell  at  1.30  p.  m.  June 
12,  1841.  Original  weight,  some  20  kilos;  according  to  Buchner,  30 
to  40  kilos.  The  flight  was  from  the  southwest  to  northeast,  the 
fall  being  accompanied  by  the  usual  explosion.  On  striking  the 
ground,  was  broken  into  fragments,  the  largest  of  which  weighed 
15  kilos.   According  to  an  analysis  by  Dufr^noy  (1841),  the  stone 


consists  of :  ' 

Percent. 

SlUca  (SIO.)   88.  IS 

Ferrous  oxide  (FeO)   29.44 

Magnesia  (BlgO)   17.67 

Manganese  (Mn)   Trace. 

Alumina  (AhOt)   8.82 

Lime  (CaO)   0. 14 

Iron  (Fe)   7. 70 

Nickel  (Nl)   1.55 

Sulphur  (S)   .89 

Potash  (KaO)   .27 

Soda  (Na.0)   .86 


09.97 
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Fifty-one  per  cent  soluble  in  hydrochloric  acid.  From  this  the 
mineral  composition  was  calculated : 


By  Dufr^Doy:  Percent 

Nickel-Iron   9.25 

Tromte   .07 

OUYine  51. 62 

Alblte   e.81 

Hornblende  81. 86 


By  Bammelsberg :  Percent 

Nickel-Iron  ] 

TroUite  j  1^«> 

Olivine  52. 50 

Angite  21.80 

Labradorlte  16. 20 


100.00 


99.71 

Specific  gravity,  8.56. 

Structure  compact,  indistinctly  chondritic. 

References. — ^Dufr^noy,  Compt.  Send.,  vol.  13,  1841,  p.  47.  Bam- 
melsberg, Pogg.  Ann.,  vol.  60, 1848,  p.  186.  O.  Buchner,  Die  Meteor- 
iten,  1868,  p.  66. 

OHEXOKEB  OOXrHTT.  OEOBOIA.    Vol.  SOS.  t40. 

Iron,  Om.  Three  pieces  weighing  123, 189,  and  423  grams.  Cross 
sections  and  portion  of  end  of  mass  showing  Widmanstatten  figures 
and  grains  of  troilite.  Date  of  fall  unknown ;  found  in  1894, 2i  miles 
east  of  Cherokee  Mills  and  5  miles  southwest  of  Canton,  in  Cherokee 
County.  Appearance  of  iron  such  as  to  lead  to  the  supposition  that 
it  had  lain  in  the  soil  for  a  long  period.  Analyses  by  H.  N.  Stokes 
yielded: 

Percent 

Iron  (Fe)  91.96 

Nickel  (Ni)   6.70 

CSobalt  (Co)   .50 

Copper  (On)   .03 

Phosphoms  (P)   .01 

Sulphur  (S)   .01 

Silicon  (Si)-,  Trace. 

Carbon  (O)  Trace. 


90.21 


Structure  coarsely  octahedral  with  broad  kamadte  lamellae. 

This  iron  is  regarded  by  Wiilfing  as  identical  with  that  of  Lost- 
town,  Cherokee  County,  foimd  in  1867,  and  described  by  Shepard 
in  1868.   Howell  does  not  agree  to  this. 

Reference. — ^E.  E.  Howell,  Amer.  Joum.  ScL,  vol.  50, 1895,  p.  252. 

omoo  xoraxAnr,  bkbwstex  coTmr,  tszas.  vo.  51s. 

Iron,  H.  A  212-gram  fragment  from  a  mass  of  unknown  weight 
found  on  the  south  side  of  Chico  Mountain. 

OEVLAFIHnB,  OLSBVBn  OOirVTT,  AT.AIAMA,    V«.  81. 

Iron,  Om.  Weight,  8.5  grams.  From  a  mass  weighing  14,750 
grams  found  in  1873. 
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OLEVELAVD,  SA8T  TEnEBSXX.    (Left  XAm.)  V«.  S8. 

Iron,  Om.  Weight,  221  grams.  Slab,  11  by  5  mm.,  with  one 
Eomall  troilite  nodule.  Found  in  1860.  Original  weight,  150.5  kilo- 
grams.  Composition,  as  given  by  F.  A.  Genth: 

Per  cent. 

Iron  (Fe)  89.  d3 

Nickel  (Ni)   8.08 

Copper  (Cu)   .06 

Cobalt  (Co)   .56 

Phosphorus  (P)   .66 


99.27 

Reference.— F.  A.  Genth,  Proc.  Acad.  Nat.  Sci.  Phila.,  1886,  p.  366. 

COASmLA,  XEXIOO.    (See  lUo  BanohM  Eitate.)    Vo.  64. 

Iron,  Hexahedrite.  Weight,  3,510  grams.  This  practically  com- 
plete mass  is  entered  in  previous  catalogues  as  of  unknown  source, 
having  been  found  in  the  collections  without  record.  It  is  unques- 
tionably the  iron  described  by  Prof.  C.  U.  Shepard  in  the  American 
Journal  of  Science*  under  the  name  of  "A  new  meteoric  iron  of 
unknown  locality  in  the  Smithsonian  Museum."  Examination 
shows  it  to  be  a  normal  hexahedrite,  and  according  to  Shepard's 
analysis  it  has  the  following  composition : 

Percent. 

Iron   92.923 

Nickel   6.071 

Cobalt   .  539 

Schreibersite   .  562 


100.096 

with  traces  of  copper  (and  tin?). 
Specific  gravity,  7.589. 

The  physical  and  chemical  characters  all  agree  so  closely  with 
irons  from  Coahuila,  Mexico,  that  it  is  thought  to  be  unquestionably 
a  member  of  that  group,  although  the  mass  shows  on  the  exterior 
surface  numerous  tendencies  to  exfoliate,  which  are  lacking  in  others 
from  this  locality.  It  is,  however,  placed  provisionally  among  the 
Coahuila  irons. 

COLD  BOSXZyXlD*  GAPS  OOLOVT,  BOTTTB  AnXOA.   Voe.  I,  ISt. 

Stone,  E.  Three  fragments  weighing  7  grams;  fell  October  18, 
1838. 

»VoL  22,  1881. 
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OOLTAX,  BVTESBFOBD  OOTOTT,  VO&TH  OASOUVA.    Vo.  151. 

Iron,  O.  Weight,  315  grams.  One  face  etched.  Original  weight, 
2,400  grams.  Found,  1880.  Nothing  known  regarding  falL  A|ialy- 
sis  by  Eakins  showed : 

Per  cent. 

Iron  (Fe)  —  88.05 

Nickel  (Ni)  10.37 

Cobalt  (Co)   .68 

Copper  (Cu)   .04 

Phosphorus  (P)   .21 

Sulphur  (S)  1   .08 

Silicon  (Si)   .02 

99.45 

Gift  of  S.  W.  Cramer. 

Reference. — ^L.  G.  Eakins,  Amer.  Joum.  Sci.,  vol.  89,  1890,  p.  395. 

COLLESOIPOLI,  TEBHI,  ITALY.    Vo.  40S. 

Stone,  Cc  Two  grams  of  fragments  from  a  stone  weighing  origi- 
nally 4  to  5  kilograms,  which  fell  February  3, 1890.  The  first  analy- 
sis, by  Trottarelli,  yielded  somewhat  anomalous  results,  which  were 
not  borne  out  by  Whitfield's  later  analysis  given  below : 

Per  cent. 

Smca  (SiOa)   34.59 

Alumina  (AlsO.)   6.43 

Ferrous  oxide  ( FeO )   15. 87 

Magnesia  (MgO)   21. 17 

Lime  (CaO)  -   1.79 

Potash  (K,0)   .26 

Soda  (Na.0)   1.46 

Iron  (Fe)   17.04 

Nickel  (Ni)   1.49 

Cobalt  (Co)  1   .09 

Manganese  (Mn)  .   None. 

Chromium  (Or)   None. 

Sulphur  (S)   None. 

IgniUon  (HiO)   None: 

100.19 

References. — ^Trottarelli,  Gazz.  Chim.  Ital.,  vol.  20,  1890,  p.  611. 
G.  P.  Merrill,  Mem.  Nat.  Acad.  ScL,  vol.  14, 1916,  p  8. 

OOOV  BTTTTE,  ABIZOVA.   Vo.  168. 

Stone,  Gib.  Complete  cross  section  weighing  200  grams.  Weight 
of  original,  2,787  grams.  Foimd  1905.  Date  of  fall  unknown.  A 
gray,  chondritic  stone,  presenting  no  unusual  features.  Analysis  by 
J.  W.  Mallet  of  the  metallic  portion  yielded : 

Per  cent. 

Iron  (Fe)  88. 81 

Nickel  (NI)  10.72 

Cobalt  (Co)   .15 

Tin  (Sn)   .01 

99.69 

Digitized  by  Google 


58 


BULLETIN  9iy  UKITED  STATES  NATIONAL  MUSEUM. 


with  traces  of  copper,  manganedd,  and  carbon.  The  mineral  composi- 
tion as  calculated  by  oifallet  is: 

Percent. 


Bnstatlte  44.78 

OUvlne  88. 48 

Maskelynite   8. 87 

Nlckel-lron   a  68 

Iron  rust    8.08 

Schrelbersite   .76 

Pyrrhotlte   2.14 

CAiromite   .08 


99.72 

Gift  of  D.  M.  Barringer. 

Reference. — J.  W.  Mallet,  Amer.  Joum.  Sci.,  vol.  21,  1906,  p.  847. 

OOOPEETOWV,  BOBEETSOV  OOUBTY,  TBBHE88EE.    Vo.  SO. 

Iron,  Om.  Section  of  mass  16  by  10  cm.,  etched,  weighing  683 
grams ;  from  a  mass  weighing  nearly  17  kilograms  (87  pounds)  found 
in  1860.  Is  of  interest  from  the  perfection  of  the  Widmanstatten 
figures  (see  pi.  20).   An  analysis  by  J.  L.  Smith  yielded: 


Percent. 

Iron  (Fe)  80.59 

Nickel  (Nl)   9.12 

Cobalt  (Co)   .35 

Phosphorus  (P)   .04 

Copper  (Cu)  Trace. 


99.10 

Gift  of  D.  Crockett 

Reference. — J.  L.  Smith,  Amer.  Joum.  Sci.,  vol.  81, 1861,  p.  266. 

00SBT*8  OBESX,  OOOZS  OOXrHTT,  TBVVBSSEE.   Boa.  70,  4M. 

Iron,  Og.  Thirty-four  grams  of  fragments  from  an  iron  found 
in  1837.  Analysis  by  Dr.  J.  Fahrenhorst  yielded : 


Per  cent. 

Iron  (Pe)   91.49 

Nickel  (Ni)   6.86 

Cobalt  (Co)   .72 

Copper  (Cu)   .02 

Phosphorus  (P)   .40 

Sulphur  (S)   .81 

Carbon  (C)   .20 


100.00 

The  mineral  composition  is  given  as: 

Pw  cent; 

Nlckel-lron  94.96 

Schrelbersite   2. 68 

TroUlte   2. 22 

Graphite,  carbon,  and  sUicates   .  20 


100.00 
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References. — G.  Troost,  Amer.  Joum.  Sci.,  vol.  88,  1840,  pp.  260- 
254,  and  (for  analyses)  E.  Cohen,  Meteoreisen  Studien,  11  Ann.  k.  k. 
Naturhist.  Hofmus.,  voL  16,  1900,  pp.  372-373. 

OOBTUXJL  PSAZ,  OniABBOV  TA08,  VEW  KEXIOO.   Vo.  SM. 

Iron,  Om.  Etched  dice  weighing  1,619  grams.  Found  1881. 
Nothing  known  regarding  fall.  Original  weight  of  mass  36  kilo- 
grams (78  pounds).  Analysis  by  Eakins  yielded: 


Percent. 

Iron  (Fe)  91.65 

Nickel  (Ni)   7.71 

CJobalt  (Ck))   44 

Phosphorus  (P)   .10 

Sulphur  (S)   .26 


100.16 

Reference. — ^R.  C.  Hill,  Proc.  Colorado  Sci.  Soc.,  vol.  6,  1898, 
p.  121. 

O&AB  OBOKARD  X0TTVTAIV8,  POWDER  KILL  GREEK.  ROOKWOOD,  TERVE88EB. 

Vot.  119,  846,  S76. 

Stony-iron,  Mesosiderite.  Three  fragments  weighing  38,  943,  and 
1,010  grams.  Found  in  1887.  Nothing  known  regarding  fall.  Weight 
of  original  three  masses  43  kilograms.  Shows  metallic  matrix  con- 
taining grains  of  olivine  and  pyroxene.  Structure  quite  irregular. 
Analysis  by  J.  E.  Whitfield  yielded : 

Per  cent. 


SUlca  (SIO.)  41.82 

Alumina  ( AljOt)   9. 27 

Ferrous  oxide  (PeO)  22.94 

Lime  (CaO)-:   9.09 

Magnesia  (MgO)   8. 76 

Iron  (Fe)   3.75 

Nickel  (Ni)   1.74 

Chlorine  (CI)   .18 

Phosphorus  (P)   .  65 

Sulphur  (S)   1.58 


99.88 

Reference.— Z.  E.Whitfield,  Amer.  Joum.  Sci.,  vol.  34, 1887,  p.  387. 

GRAVBOirairB,  YZOTORIA,  ATTBTBALIA.   Vol.  89,  in. 

Iron,  Og.  Two  pieces  weighing  15  and  71  grams,  one  with  troilite 
nodules,  from  iron  found  in  1854. 

OEOSS  &OADB,  BOTSTT,  WIL80V  OOXrVTT,  VOBTH  OABOXJVA.   Voe.  laS,  409. 

Stcme,  Cg.  Twelve  grams  from  a  mass  weighing  161  grams,  which 
feU  May  24,  1892. 
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0&088  TDCBEES,  BED  BIVBE,  TXXAB.   Vo.  95. 


Iron,  Om.  Thirteen  grams  from  a  mass,  the  principal  part  of 
which,  weighing  740^  kilograms,  is  now  in  the  musemn  of  Yale  Uni- 
versity. Fomid  about  1808. 

This  is  historically  one  of  the  most  interesting  of  American  me- 
teoric irons.  It  was  first  made  known  to  a  white  man  (Capt.  Anthony 
^  Glass)  in  1808,  by  Indians,  who  seem  to  have  regarded  it  with  vener- 
ation, though  apparently  without  recognizing  its  origin.  In  1810  it 
was  taken  across  the  Brazos  to  the  Red  River  and  transported  thence 
by  boat  to  New  Orleans,  whence  it  was  shipped  to  New  York,  where 
it  passed  into  the  possession  of  Col.  George  Gibbs  and  was  by  him 
deposited  in  trust  in  the  museum  of  the  New  York  Lyceum.  After 
the  death  of  Colonel  Gibbs  the  iron  was  given  to  the  museum  of 
•  Yale  University,  Connecticut,  where  it  still  remains.  Analyses  by 
Shepard  show  it  to  consist  of  90.02  of  iron  and  9.67  of  nickeL 

References. — Bruce's  Min.  Joum.,  vol.  1,  1814,  pp.  127  and  218. 
Shepard,  Amer.  Joum.  Sci.,  vol.  16,  1829,  p.  217.  See  also  vol.  27, 
1835,  p.  382. 


Iron,  Of.   Irregular  slice  100  by  120  by  10  nmi.,  weighing  757 


Stone,  Cc.  Slice  weighing  277  grams;  mass  showing  original  sur- 
face, weighijig  2,340  grains  (pis.  18  and  19).  Weight  of  original 
mass  10.10  kilograms.  Found  1911.  Nothing  is  known  regarding 
fall.  A  very  dense  stone,  nearly  black,  and  the  metallic  points 
scarcely  visible  except  on  polished  surface.  Mineral  composition, 
olivine,  orthorhombic  and  monoclinic  pyroxenes,  and  fragmentary 
plagioclase  feldspars,  together  with  metallic  iron  and  iron  sulphide. 
The  slice  shows  a  nodular  mass  some  10  by  17  nmfi.,  composed  wholly 
of  twinned  pyroxenes  with  a  few  grains  of  troilite.  The  chemical 
and  mineral  composition,  as  determined  by  Whitfield,  yielded  results 
as  below : 


OTE&VAVACA,  MEXICO.    Vo.  447. 


grams. 


OULIJBOV,  PSATT  OOmfTT,  KAVBA8.    Vo.  4Sa. 


TroUite  (?). 
MetaUic  iron 


Percent. 

-  6.00 

-  19.40 


sulcata  minerals-. 
Bchreibersite   


.1—  74.50 
  .10 


100.00 
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Two  Views  of  the  Cullison  Stone,  as  Found. 

For  descriptions  see  page  60. 
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Polished  Slices  of  the  Cullison  Stone, 

For  description  see  page  60. 
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Etched  Slices  of  (1)  Kendall  County  Iron  and  (2)  of  Coopertown  Iron. 

For  descriptions  see  paoes  58  and  90. 
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The  metallic  portions  yielded: 

SUlcon  (SI)   0.129 

Sulphur  (S)  Trace. 

Pho^horus  (P)   0.071 

Nickel  (Nl)   9.207 

Cotwat  (Co)   .507 

Coroer  (Cu)   .040 

Ghromium  (Cr)   .  160 

Carbon  (0)   .088 

Blaoganese  (Mn)   .080 

Iron  (Fe)   89. 700 


99.982 

No  traces  found  of  molybdenum,  tungsten,  or  vanadium. 
The  silicate  portion  yielded :  p^^. 

Snica  (SIO.)  47.86 

Alumina  (AlaO.)   5.67 

Ferric  oxide  ( FejO.)   .  10 

Ferrous  oxide  (FeO)  11.25 

Lime  (CaO)   .84 

Magnesia  (MgO)  31.72 

Manganese  protoxide  (MnO)   .86 

Soda  (Na,0)   2.42 

Potash  (K,0)   .28 

Titanic  oxide  (TIO.)   .  00 


99.95 

Combimng  the  metallic  and  nonmetallic  portions  and  recalculating, 
after  making  the  very  unsafe  assiunpticms  that  the  material  called 
troilite  is  all  the  monosulphide,  and  that  the  schreibersite  conforms 
to  the  formula  (FeNi)8P,  the  following  figures  are  obtained,  repre- 
senting the  composition  of  the  stone  in  mass  or  bulk : 


Percent. 

Silica  (SiO.)  1   85.30 

Alumina  (Al,Oi)   4.24 

Ferric  iron  (FcO.)   .75 

Ferrous  iron  (FeO)   a  38 

Lime  (CaO)   .62 

Magnesia  (MgO)   23.631 

Manganous  oxide  (MnO)   .268 

Soda  (Na,0)   1.804 

Potash  (KiO)   .171 

Sulphur  (S)   2.184 

Pho^horus  (P)   .0138 

Nlcltel  (Ni)   1.80 

Cobalt  (Co)   .098 

Copper  (Cu)   .008 

Chromium  (Cr )   .  029 

Carbon  (C)   .017 

Manganese  (Mn)   .  015 

Iron  (Fe)   21.270 


100.5998 
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None  of  the  rarer  elements  sometimes  reported  as  occurring  in 
meteorites  were  found,  although  very  carefully  looked  for. 

Reference.— G.  P.  Merrill,  Publ.  1952,  Proc  U.  S.  Nat.  Mua,  voL 
44,  1918,  pp.  325-880. 

DALTOH,  WHITFIELD  OOTTHTT,  GEOBGIA.    Voik  B19,  8M. 

Iron,.  Om.  In  Museum  collection,  two  pieces  weighing  35  and  80 
grams  from  a  13-pound  mass  found  in  1877.  In  Shepard  collec- 
tion 735.7  grams,  and  a  larger,  nearly  complete  individual  weigh- 
ing 50,340  grams  (111  pounds)  found  in  1879.  Nothing  definite 
known  of  date  of  fall,  and  the  two  irons  regarded  as  of  doubtful 
identity. 

An  analysis  of  a  slice  from  the  111-pound  mass  yielded  J.  E.  Whit- 
field: 


Iron  (Pe)   81.853 

Nickel  (Ni)   7.434 

Cobalt  (Co)   .580 

CJopper  (Ou)   .017 

Platinum  (Pt)   Trace. 

Iridium  (Ir)   .002 

SUlcon  (Si)   .002 

Manganese  (Mn)   None. 

Chromium  (Or)   None. 

Sulphur  (S)   .025 

Phosphorus  (P)  ,   .081 

Carbon  (C)   .006 

Schreibersite   10, 00 


100.000 

An  analysis  of  the  same  mass  by  Shepard  yielded : 

Percent. 

Iron  (Fe)  94.08 

Nickel  (Ni)   4.80 

Cobalt  (Co)   .34 


09.80 

References. — ^W.  E.  Hidden,  Amer.  Joum.  Sci.,  vol.  21, 1881,  p.  287. 
C.  U.  Shepard,  Amer.  Jorun.  Sci.,  vol.  26, 1888,  p.  336. 

DAirDAPlTB,  OOBUOXPTTK,  IKDIA.   Vo.  i08. 

Stone,  Cia.   Two  grams  from  a  stone  which  fell  September  5, 1878. 

DEEP  BPanroB,  bockivoham  oomnrr,  vobth  oabolxva.  vo.  470. 

Iron,  Db.  Irregular  slice  some  10  by  4.5  cm.  and  showing  part  of 
origmal  surface.  Weight,  342  grams.  Weight  of  origmal  mass, 
11,500  grams.  Is  stated  to  have  fallen  in  1846  and  to  have  buried 
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itself  4  or  5  feet  under  the  surface  of  the  ground.  Analysis  by 
Viable  yielded: 

Per  cent. 

Iron  (Fe)  87.01 

Nickel  (Ni)  11.(59 

Ck)balt  (Co)   .79 

Phosphorus  (P)   .04 

Silica  (SiO.)  -   .53 

•Chlorine  (CJl)  .*   .39 


100.^ 

Reference. — F.  P.  Venable,  Amer.  Joum.  Sci.,  vol.  40, 1890,  p.  161. 

DELEGATE,  HEW  8017TH  WALES.    Vo.  484. 

Iron,  Om.  Etched  slice  6  by  7  cm.,  weighing  200  grams.  Not  yet 
described.   Gift  of  Department  of  Mines,  Sydney,  New  South  Wales. 

DESOITBBZDOEA,  SAE  LVIB  P0T08X,  XEZIOO.    Vol.  78,  469. 

Iron,  Om.  Rectangular  fragment  weighing  57.4  grams,  with  8 
etched  faces;  one  face  marked  Porte  de  aerolito  del  Estodo  de  S. 
Lais  Potosi  caido  en  el  anno  de  1871 another  marked  ^'A  Ulisis  S. 
Granf  Beceived  by  the  museum  with  the  relics  of  President  Grant. 
Also  a  triangular  slice  34  by  25  cm.  weighing  2,822  grams.  These 
are  from  a  mass  weighing  576  kilograms  now  in  the  National  Museum 
of  Mexico.  It  is  regarded  by  Fletcher  as  identical  with  the  mass 
described  by  J.  L.  Smith  under  the  name  of  "  Venajas."  Date  of  fall 
unknown.  Said  to  have  been  found  in  1780-1783.  Chemical  compo- 
sition as  determined  by  P.  Murphy : 


Percent. 

Iron  (Fe)  89.51 

Nickel  (Ni)   8.05 

Cobalt  (Co)   1.94 

Sulphur  (S)   .45 

Chromium  (Cr)  Trace. 


99.95 

References.^lt.  Fletcher,  On  the  Mexican  meteorites,  Min.  Mag., 
vol.  9, 1890,  p.  66.  M.  Barcena,  On  certain  Mexican  meteorites,  Proc. 
Acad.  Nat  Sci.  Phila.,  1876,  p.  123. 

.  DHUBE»ALA,  KAEOBA,  PmrJAXTB,  lEDZA.    Vol.  88,  488. 

Stone,  Ci.  Fragments  from  interior  weighing  32  and  43  grams. 
Fell  July  14,  1860.  Original  weight  approximately  145  kilograms, 
in  form  of  several  large  masses.  A  gray,  compact  stone,  to  the  naked 
eye  indistinctly  chondritic  and  showing  no  metallic  points;  faintly 
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rust  spotted.   Compositioii,  according  to  analysis  by  C.  T.  Jackson, 


as  follows : 

Percent. 

Silica  (SiOi)  with  traces  of  tin  oxldo  (SnO,)  40.00 

Magnesia  (MgO)  28.00 

Ferrous  oxide  (FeO)  27.70 

Iron  (Fe)   8.50 

Nickel  (Ni)   .80 

Alumina  (Al,Of)  ^   .40  , 

Chlorine  iCi)   .049 


This  fall  was  remarkable  from  the  fact  that  fragments  picked  up 
immediately  after  the  fall  were  stated  to  have  been  so  cold  as  to 
benumb  the  fingers,  although  but  a  moment  before  they  had  been 
glowing  hot. 

References, — C.  T.  Jackson,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  8, 
1861,  p.  233;  S.  Haughton,  Philos.  Mag.,  vol.  32, 1866,  p.  266. 

D7ATI-PKH0IL0V,  DIBTKIOT  OV  HOAWI,  JAVA.    Ho.  114. 

Stone,  Ck.  Rectangular  fragment  with  crust,  weighing  469  grams. 
Weight  of  original  mass,  166  kilograms.  Fell  March  19, 1884.  Com- 
position according  to  analysis  of  Verbeek  and  Retgers: 

Percent. 

Silica  (SiO,)  56.61 

Alumina  (AW>.)   3.75 

Ferrous  oxide  (FeO)  16.04 

Manganous  oxide  (MnO)  *  Trace. 

Lime  (CaO)-t   3.00 

Magnesia  (MgO)  19.52 

Potash  (KaO)   .07 

Soda  (Na/))   1.15 

Chromate  (?)   .24 


100.38 

From  this  the  mineral  composition  was  calculated  as : 

Percent. 

Nickel-iron   2LS 

Iron  sulphide   5.1 

Olivine   33.4 

Bronzite   39. 0 

Ghromite   J. 


98.9 

The  nickel-iron  consists  of  88.68  iron,  10.78  nickel,  and  0.64  cobalt; 
the  iron  sulphide  consists  of  iron  63.64  and  sulphur  36.36,  which  is  the 
composition  of  troilite.  This  is  claimed  to  be  the  first  accurate  de- 
termination of  this  form  of  the  sulphide  in  a  stony  meteorite. 

Gift  of  Oovemment  of  Netherlands. 
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Reference.— DsLuhr^e^  Compt.  Bend.,  vol.  105,  1887,  p.  203.  Ab- 
stract in  Neues  Jahrb.  fiir  Min.,  vol.  2,  1888,  p.  35. 

D0SZ8  DOB  CAMP08,  rOBXOBOB  HZAB  TTBSBABA,  XUTAB  GERABB,  BRAZIL.   Bo.  407. 

Stone,  Cka.  A  fragment  with  crust,  weighing  65  grams,  from  a 
fall  aggregating  30  to  40  kilograms,  which  took  place  June  29,  1903. 
It  is  described  by  Hussak  as  a  veined  kugeln-chondrite  consisting  of 
bronzite,  olivine,  nickel-iron,  troilite,  and  a  little  glass.  Apparently 
has  not  been  analyzed. 

Reference. — E.  Hussak,  Ann.  k.  k.  Naturhist.  Hofmus.,  vol.  19, 
1901,  p.  85. 

DOBONIKBK,  DAXTBIA,  IBK17TBX,  BIBEBIA.    Bo.  181. 

Stone,  Cgb.  Fragment  of  7.7  grams;  fell  April  6, 1805. 

DRAKE  CREEK,  BEAR  BASHYILLE,  DAYIDBOB  OOirBTT.  TEBBE8BXE. 

Stone,  Cwa.  28-gram  fragment  with  dull  black  papillated  crust 
Fell  May  9,  1827. 

DURinCA,  XOMBAB,  WABIKALABD,  EABT  AFRICA.    Bo.  816. 

Stone,  Cia.   Fragment  weighing  1.5  grams.   Fell  March  6, 1853. 

EAGLE  BTATIOB,  CARROLL  COITBTT,  KEBTTTOKY.    Boi.  16ft,  876. 

Stony-iron,  Pallasite  (Kockiky  group  of  Brezina).  Two  slices  of 
36  and  189  grains,  respectively.  Found  in  1880.  Date  of  fall  un- 
tnown.  Original  weight,  36.5  kilograms.  This  meteorite  belongs  to 
an  interesting  group,  of  which  but  3  representatives  are  known. 
They  consist  of  more  or  less  fragments!,  often  sharply  angular  oli- 
vines bound  together  by  metallic  nickel-iron  and  schreibersite.  The 
mineral  and  chemical  composition  as  given  by  Kimz  is : 

Per  cent 


Iron  (Fe)  71.73 

Nickel  (Nl)  14.37 

Cobalt  (CJo)   .95 

Phosphorus  (P)   .05 

Olivine—  11. 12 

Chromite   .90 


99.12 

The  36-gram  slice  the  gift  of  George  F.  Kunz. 

Reference. — G.  F.  Kunz,  Amer.  Joum.  Sci.,  vol.  33, 1887,  p.  228. 

ELBOOEB,  BOHEXIA,  AV8TBIA.    Bo.  809. 

Iron,  Om.  Weight,  71  grams.  Prismatic  piece  some  60  by  16  by  11 
nun.  Date  of  fall  unknown,  perhaps  1400 ;  preserved  at  the  Eathhaus 
in  Elbogen  for  centuries;  first  mentioned  in  1785  and  described  as  a 
meteorite  in  1812.  Original  weight,  107  kilograms.  Analysis  by 
Berzelius  yielded:  Iron,  88.23;  nickel,  8.51;  insoluble,  2.211;  cobalt, 
0.762. 

Reference.— See^  Wiilfing,  p.  111. 
6e92'--Bull.94— 16  5 

Digitized  by  Google 


66 


BULLETIN  9iy  UNITED  STATES  NATIONAL  MUSEUM. 


EL  OAPITAV,  EL  OAPITAV  UOTPFtAlXB,  MEW  KEXIOO.    Vot.  199.  IW.  ttf. 

Iron,  Om.  Fragment  showijig  cleavage,  weighing  66  grains;  slice 
20  by  11  by  2  cm.  weighing  75S  grams,  and  end  mass  20  by  10  by  5  cm. 
weighing  4  kilograms.  Weight  of  original  mass,  27,500  grams  (about 
61  pounds).  Found  in  July,  1893,  and  supposed  to  have  fallen  in 
1882.  Structure  is  octahedral  with  broad  bands  of  kamacite.  Analy- 
sis by  H.  N.  Stokes  yielded : 


Sixty-six  gram  piece,  gift  of  C.  R.  Biederman ;  753-gram  piece,  gift 
of  Edward  E.  Howell. 
Reference. — E.  E.  Howell,  Amer.  Joum.  Sci.,  vol.  50,  1895,  p.  253. 


Stone,  CcO.  Fragment  weighing  1,120  grams.  Found  May,  1906. 
Date  of  fall  unknovm.  A  dark  gray,  compact  stone  showing  numer- 
ous small  points  of  metal  on  polished  surface,  and  indistinct  chon- 
drules.  Consists  of  the  silicates  olivine,  and  orthorhombic  and  mono- 
clinic  pyroxenes,  and  nickel-iron.   Analysis  by  Whitfield  yielded: 

Metallic  portion,  6.82;  silicate  portion,  93.18. 

The  metal  yielded:  Iron,  87.13;  nickel,  11.80;  cobalt,  1.42;  man- 
ganese, 0.15. 

The  silicate  portion  yielded:  Silica,  36.76;  alumina,  3.10;  ferric 
oxide,  13.23;  ferrous  oxide,  14.22;  chromic  oxide,  0.35;  lime,  1.62; 
magnesia,  25.66 ;  water,  5.10. 

Recalculated,  the  following  results  are  obtained  to  show  the  bulk  or 
mass  composition  of  the  stone : 


Iron  (Fe)  

Nickel  (Nl)  

CJobalt  (Co)  

CJopper  (Cu)  

Smcon  (Si)  

Phosphorus  (P)  -. 
Sulphur  (S)  


Percent. 
._  90.  51 


a40 
.60 
.05 


Trace. 

.24 
Trace. 


99.80 


SLX  OBSEK,  LTOV  OOlTirTT,  KAV8A8.    Vo.  S71. 


Silica  (SiO,)  

Alumina  (AhO.)  

Ferric  oxide  (Fe^O.)  > 
Ferrous  oxide  ( FeO ) 
Ohromic  oxide  (OsOs) 

Lime  (CaO)  

Magnesia  (MgO)  

Iron  (Fe)  

Nickel  (Nl)  

CJobalt  (Co)  

Manganese  (Mn)  

VolatUe  (HiO)  (?)— 


Percent. 

—  34.25 

—  2. 89 

—  12.32 


13.25 

.826 
1.609 
23.909 
5.94 
.77 
.09 
.01 
4. 75 


100.014 
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References. — ^K.  Howard,  Amer.  Joum.  Sci.,  vol.  23,  1907,  p.  879.  • 
George  P.  Merrill,  Mem.  Nat.  Acad.  Sci.,  vol.  14,  1916,  p.  10. 


Stone,  A.  Fell  June  28,  1911.  Two  Stones,  one  a  nearly  complete 
individual,  with  black,  shining  crust,  weighing  117  grams,  and  one 
fragment  weighing  52  grams.  About  40  stones  fell,  weighing  col- 
lectively nearly  10  kilograms,  scattered  over  an  area  of  some  4J  kilo- 
meters in  diameter.  Of  peculiar  interest,  as  this  is  the  first  recorded 
Egyptian  fall.  The  stone  is  further  unique  in  mineral  and  chemical 
composition,  consisting  mainly  of  green  diopside  and  olivine.  (See 
pL  3,  fig.  1.)    The  chemical  composition  as  given  by  Prior  is: 


Specific  gravity,  3.47. 
No  barium,  strontium,  or  zirconium  detected. 
Gift  of  Geological  Survey  of  Egypt. 
Reference.— Q.  T.  Prior,  Min.  Mag.,  vol.  16, 1912,  p.  274. 

EMXITSBTmO,  7BEDEBI0K  OOTTHTT,  MABTLAVD.    Vm.  S79,  414. 

Iron,  Om.  Two  pieces,  weighing  7  and  14  grams  from  a  mass  the 
original  weight  of  which  is  not  known,  and  of  which  only  177  grams 
appear  to  be  now  in  existence.  Found  in  1854. 


Stone,  Ckb.  A  200-gram  fragment,  with  crust,  from  a  stone  which 
fell  on  November  16,  1492,  and  is  believed  to  be  the  oldest  known 
meteoric  stone  extant.  Fletcher  refers  to  it  in  his  Introduction  to 
the  study  of  meteorites"  (edition  of  1908,  p.  19)  as  follows: 

The  oldest  undoubted  sky-stone  stiU  preserved  Is  that  which  was  long  sus- 
pended  by  a  chain  from  the  vault  of  the  choir  of  the  parish  church  of  En- 
sisheim  in  ELsass,  and  is  now  kept  in  the  Rathhaos  of  that  town.  The  foUow- 
log  is  a  translated  extract  from  a  document  which  was  preserved  in  the  church : 

On  the  16th  of  November,  1492,  a  singular  miracle  happened,  for  between 
11  and  12  In  the  forenoon,  with  a  loud  crash  of  thunder  and  a  prolonged  noise 


EL  HAKHLA  EL  BAEABIA,  EGYPT.    Vo.  486. 


Per  cent. 


Silica  (SiO.)  

Titanic  oxide  (TiOi)  

Alumina  (Al,Oi)  

Chromic  oxide  (Or»Ot)  — 

Ferric  oxide  (Fe»Ot)  

Ferrous  oxide  (FeO)  

Manganons  oxide  (MnO) 

Lime  (CaO)  

Magnesia  (MgO)  

Soda  (Na.O)  

Potash  (K,0)  

Sulphnr  (S)  

Water  at  110'  


48.96 
.38 
1.74 
.33 
1.29 

19.63 
.09 

15.17 

12.01 
.41 
.14 
.06 
.07 


100.28 
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heard  afar  off,  there  fell  In  the  town  of  Bnslshelm  a  stone  weig^iing  260  pounds. 
It  was  seen  by  a  child  to  strike  the  ground  in  a  field  near  the  canton  called 
Gisgaud,  where  it  made  a  hole  more  than  five  feet  de^.  It  was  taken  to  the 
church  as  being  a  miraculous  object  The  noise  was  heard  so  distinctly  at 
Lucerne,  Villing,  and  many  other  places  that  in  each  of  them  it  was  thought 
that  some  houses  had  fallen.  King  Maximilian,  who  was  then  at  EnsLshelm, 
had  the  stone  carried  to  the  castle.  After  breaking  off  two  pieces,  one  for  the 
Duke  Sigismund  of  Austria  and  the  other  for  himself,  he  forbade  further 
damage,  and  ordered  the  stone  to  be  suspended  in  the  parish  church. 

The  stone  is  stated  to  have  remained  in  the  church  until  the  French 
Bevolution.  Since  then  it  has  been  frequently  broken,  and  accord- 
ing to  F.  Crook,  writing  in  1868,  but  40  or  50  kilograms  remained. 
The  fragments  have  been  widely  distributed  and  only  a  little  over  70 
kilograms  are  accoimted  for  by  Wiilfing. 

According  to  Crook's  determinations,  the  stone  consists  of : 

Per  cent. 

Iron  monosulphide   5.642 

Metal   9.243 

Chromite   .600 

Snicates   84.079 


99.564 

The  mass  or  bulk  composition  as  recalculated  by  Farrington  from 
this  analysis  is: 

Per  cent 


Silica  (SiO.)   3a  65 

Alumina  (AUO.)   2.31 

Ferrous  oxide  (FeO)   34.19 

Magnesia  (MgO)   13.13 

Lime  (CaO)   1.78 

Soda  (Na,0)   .38 

Potash  (K,0)   .22 

Iron  (Fe)    8.00 

Nickel  (Ni)   1.23 

Sulphur  (S)   2.05 

Phosphorus  (P)   1.01 

Chromic  oxide  (OjOi)   .41 

Manganous  oxide  (MnO)   .21 


101. 57 

Reference. — F.  Crook,  On  the  chemical  constitution  of  the  Ensis- 
heim,  Mauerkirchen,  Shergotty,  and  Muddoor  meteoric  stones,  In- 
augural Dissertation,  Grottingen,  1868,  p.  21. 


EBOHEO,  801CALILAVD,  AFBIOA.   Vo.  S90. 


Stone,  Ckb.  Fragment  weighing  416  grams.  Fell  July,  1889. 
Total  weight  of  fall,  20.375  kilograms.  A  compact,  dark  gray  stone 
composed  principally  of  olivine  and  a  rhombic  pyroxene  with  minor 
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quantities  of  troilite,  nickel-iron,  magnetite  glass,  and  maskelynite. 
Chemical  composition  (analysis  recalculated  in  part) : 

Per  cent 


Iron  (Fe)   0.57 

Nickel  and  cobalt  (Nl  and  Co)   .  17 

Ferrous  sulphide  ( FeS )   9. 48 

Silica  (SIO.)  42.55 

Ferrous  oxide  (FeO)  17.13 

Alumina  (AJ,0.)   2.23 

Lime  (CaO)   1.01 

Magnesia  (MgO)  26.14 

Potash  and  soda  (K,0  and  NaiO)   .  12 


99.40 

Reference. — ^E.  Artini  and  G.  Melzi,  Esplorazione  Commerciale, 
December,  1898. 

ESTAOADO,  0R08BT  COUKTT,  TEXAS.   Voc.  S78,  462. 

Stone,  Cka.  Polished  slab  26  by  38  cm.,  weighing  5.45  kilograms, 
or  12  pounds,  and  slab  weighing  476  grams.  Weight  of  original 
mass,  about  290  kilograms,  or  638  pounds,  and  hence  exceeding  in 
size  any  known  stony  meteorites.  Found  in  1883  and  supposed  to 
have  fallen  the  year  previous.  Composition  as  shown  by  Davison's 
analysis: 

Per  cent. 


Iron  (Fe)   14.68 

Nickel  (Ni)   1.60 

Cobalt  (Co)   .08 

Copper  (Cu)   Trace. 

Carbon  (C)  found,  but  not  determined. 

Sulphur  (S)   1.37 

Phosphorus  (P)   .  15 

Silica  (SiO,)   35.82 

Ferrous  oxide  ( FeO )   15.  53 

Magnesia  (MgO)   22. 74 

Lime  (CaO)  ,   2.99 

Alumina  (Al,Oi)   3.60 

Soda  (Na,0)   2.07 

Potash  (K,0)   .32 


Titanic  oxide  (TiOa)  found,  but  not  determined. 
Chromic  oxide  (CtsOs)  found,  but  not  determined. 
Manganous  oxide  (MnO)  found,  but  not  determined. 

100.95 

Less  O  for  S   .  68 

100.27 

The  mineral  composition  was  found  to  be :  Metallic,  16.41 ;  silicates, 
83.59,  being  mainly  olivine  and  enstatite.  Chromite  and  pyrrhotite 
are  also  present  in  small  quantities. 
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The  12-pound  piece  gift  of  Mrs.  Coonley-Ward. 
Reference. — ^Howard  and  Davison,  Amer.  Journ.  Sci.,  vol.  22, 1906, 
p.  55. 

EBTHEBVILLE,  EXMET  OOTOTT,  IOWA.    Vol.  88,  488. 

Stony-iron,  M.  Forty-five  nodular  pieces  weighing  all  together 
478  grams ;  one  of  these,  No.  18,  weighing  82  grams,  the  original  speci- 
men examined  by  Dr.  J.  L.  Smith.  Total  weight  of  known  material, 
337  kilograms.  Fall  occurred  about  5  p.  m.  on  May  10, 1879,  under  a 
clear  sky.  In  some  places  the  meteorite  was  plainly  visible,  looking 
like  a  ball  of  fire,  with  a  long  train  of  vapor  or  cloud  of  fire  behind  it 
One  observer  saw  it  at  a  distance  of  100  miles  from  where  it  f elL  The 
sounds  produced  were  described  as  terrible  and  indescribable,^  as 
scaring  cattle,  and  terrifying  people  over  an  area  many  miles  in  di- 
ameter. At  first  these  sounds  were  louder  than  that  of  the  largest 
artillery.  These  were  followed  by  a  rumbling  noise,  as  of  a  train  of 
cars  crossing  a  bridge.  The  concussion,  when  it  struck  the  ground, 
was  sensible  to  many  persons,  and  it  is  reported  that  the  soil  was 
thrown  into  the  air  at  the  edge  of  a  ravine  where  the  largest  masses 
struck.  There  were  distinctly  two  explosions — ^the  first  at  a  con- 
siderable height,  whereby  several  large  fragments  were  projected  to 
different  points  over  an  area  of  4  square  miles.  The  second  explosion 
occurred  just  before  reaching  the  ground  and  accoimts  for  the  numer- 
ous small  fragments.  The  largest  fragment,  weighing  437  pounds, 
embedded  itself  8  feet  in  a  stiff  blue  clay.  In  all  744  pounds,  or  337 
kilograms.  The  irregular  structure  of  this  meteorite  makes  any  at- 
tempt at  mass  analyses  unsatisfactory.  J.  L.  Smith  found  its  mineral 
composition  to  be  olivine,  pjrroxene,  nickel-iron,  troilite  and  chromite, 
and  an  undetermined  silicate. 

Nos.  12  to  15  gift  of  Mr.  Charles  P.  Birge;  No.  425  from  the  G.  F. 
Barker  estate. 

Reference. — J.  L.  Smith,  Amer.  Joum.  Sci.,  vol.  19, 1880,  p.  459. 

rABMINOTOV,  WASHnrOTOH  OOVHTT,  KAVBAa    Vo.  888. 

Stone,  Csa.  Fragment,  with  crust  on  one  side.  Weight,  204  grams. 
A  dark  gray  compact  stone  which  fell  June  25,  1890;  two  stones 
weighing,  respectively,  4  and  80  kilograms,  the  larger  of  which  pene- 
trated the  hard  shaly  earth  to  a  depth  of  nearly  4  feet.  An  analysis 
by  L.  G.  Eakins  shows  the  stone  to  consist  of : 

Percent 


Nickel-Iron   7.7 

TrolUte   5. 0 

SUlcates  soluble  In  Ha  (olivine)  46.0 

SUicates  insoluble  in  HCl  (mostly  pyroxene)  41. 6 


100.2 

Reference, — Kunz  and  Weinschenk,  Amer.  Joum.  Sci.,  vol.  43, 1892, 
p.  65. 
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FEUX,  PEBBT  OOITHTT.  ALABAMA.    Vo.  2S5. 

Stone,  Cc.  Weight,  1,Z08  grams.  Principal  mass  with  thin  black 
crust  on  all  sides  but  one.  (See  plate  21.)  Fell  about  11.30  a.  m.  on 
May  15, 1900.  Weight  of  original  mass,  so  far  as  known,  2,049  grams. 
Flight  was  from  east  toward  the  west.  First  explosion  a  "  very  loud 
report,  followed  by  two  lesser  ones,  the  appearance  being  compared 
to  that  of  a  big  pan  of  red-hot  iron  being  struck  with  a  hammer,  caus- 
ing many  sparks  to  fly-in  all  directions."  While  in  the  air  the  stone 
broke  into  three  pieces,  of  which  but  one,  the  largest,  was  found. 
Composition : 

Per  cent. 

Iron  (Pe)   2.59 

Nickel  (Ni)   .36 

Cobalt  (CJo)   .  08 

Copper  (Cu)    .01 

SUlca  (SIC.)  33.57 

Alumina  (AhO.)   3.24 

Chromic  oxide  (Cr,0«)   .80 

Ferrous  oxide  (FeO)  26.22 

Parous  sulphide  ( FeS )   4. 76 

Manganous  oxide  (MnO)   .68 

Nickel  and  cobalt  oxides  (NiO  and 

CoO)   1.01 

Lime  (CaO)  ^   5.45 

Magnesia  (MgO)  19.74 

Potash  (KaO)   .14 

Soda  (Na,0)   .62 

Carbon  (C)  (graphite)   .36 

Ignition  (H,0)  at  110^   .  16 


Metallic  portioiL 


Stony  portion. 


99.79 

Mineral  composition: 

Per  cent. 


Metal   3. 04 

Troillte   4. 76 

Graphite   .  36 

Soluble  silicate  (olivine  in  part)   72. 60 

Insoluble  silicate  (enstatite  and  augite  in  part)   IS.  07 


100.00 

Specific  gravity,  3.78. 

Structure  chondritic,  tuf aceous ;  color,  dark,  smoky  gray. 

Reference, — George  P.  Merrill,  On  a  new  stony  meteorite  which  fell 
near  Felix,  Perry  County,  Alabama,  May  15,  1900.  Proc.  U.  S.  Nat. 
Mus.,  vol.  24, 1901,  pp.  193-198. 

FnnCA&KEV,  VOBWAT.    Vo.  S89. 

Stony-iron,  Pallasite.  Slice  10  by  17  cm.,  weighing  595  grams. 
Found  in  1902.  Date  of  fall  unknown.  Weight  of  original  mass, 
77.5  kilograms,  or  170^  pounds. 
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Reference. — ^E.  Cohen,  Mitth.  naturwiss.  Ver.  Neu-Vorpommem  u. 
Bugen,  vol.  85,  1908. 

FIBKEB,  POLK  OOmmT,  1IIVVE80TA.    Vo.  tit. 

Stone,  Cia.  Nearly  complete  individual  weighing  1.30  kilograms. 
Fell  April  9, 1894  (pi.  21,  fig.  2).  Four  stones  known  to  have  fallen, 
the  largest  being  broken  up  and  scattered.  The  second  largest  weighed 
9^  pounds  and  is  in  the  museum  of  the  University  of  Minnesota.  A 
compact,  light  gray  stone,  thickly  spotted  with  metallic  points  and 
light  gray  and  white  chondrules.  Chemical  analysis  by  J.  E.  Whit- 
field, yielded : 

Per  cent 


Metallic  constituents  11. 44 

Silicate  constituents  88.56 

The  silicate  portion  yielded : 

Snica  (SiO,)  43.70 

Alumina  (AlaO>)   4.96 

Ferrous  oxide  (FeO)  18.27 

Manganous  oxide  (MnO)   .38 

Nickel  oxide  (NiO)   .23 

Lime  (CaO)   2.19 

Magnesia  (MgO)  29.38 

Chromlte  (FeOCrjOt)   .80 


99.91 

The  chromium  present  is  tabulated  as  chromite,  as  it  occurs  as  such 
in  the  stone. 

The  metallic  portion  freed  Ivom  the  last  trace  of  siliceous  matter 


contained : 

Per  cent. 

Iron  (Fe)  .  85.00 

Nickel  (Ni)  14. 15 

Cobalt  (Co)   .74 

Copper  ( Cu )   Trace. 


99.89 

On  recalculating,  these  figures  give  the  bulk  or  mass  composition 


of  the  stone  as  follows: 

Per  cent. 

Silica  (SiO,)  38.099  " 

Alumina  {AltOt)   4.240 

Ferrous  oxide  (FeO)  16. 179 

Manganous  oxide  (MnO)   .336 

Nickel  oxide  (NiO)   .200 

Lime  (CaO)   1.039 

Magnesia  (MgO)  26.018 

Chromite  (FeOCr,0«)   .708 

Iron  (Fe)   9.724 

Nickel  (Ni)   1.608 

Cobalt  (Co)   .084 


99.735 
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with  traces  of  sulphur  and  soda  but  none  of  barium,  strontium,  zir- 
conium, or  potassium. 

Reference. — George  P.  Merrill,  Proc.  U.  S.  Nat.  Mus.,  vol.  48, 1915, 
pp.  503-506. 

FLOYD  MOmrTAIK,  IVDIAK  YALLEY,  YISGnnA    Vo.  888. 

Iron,  Hb.  Etched  slice  15  by  9  cm.  Weight  560  grams.  Found 
1887.  Date  of  fall  unknown.  Weight  of  original  mass  14.2  kilo- 
grams, or  31J  pounds.  A  coarsely  granular,  brecciated  hexahedrite, 
of  which  but  8  representatives  have  thus  far  been  described.  Com- 
position as  determined  by  L.  C.  Eakins : 

Per  cent. 


Iron  (Pe)  93.59 

Nickel  (Nl)   5.56 

Cobalt  (Co)   .53 

Copper  (Cu)  Trace. 

Phosphorus  (P)   .27 

Sulphur  (S)   .01 

Silicon  (SI)  Trace. 


99.96 

Reference. — ^Kunz  and  Weinschenk,  Amer.  Journ.  Sci.,  vol.  43, 
1892,  p.  424. 

FOBEST  CITY,  WIKHEBAQO  COVHTY,  IOWA.    Vot.  167,  168,  166,  167,  888. 

Stone,  Ccb.  Nine  fragments  and  more  or  less  complete  individuals 
weighing  35,  42,  46,  83,  150,  248,  257,  297,  and  1,074  grams.  Fell 
May  2,  1890.  The  shower  comprised  five  large  stones  weighing,  re- 
spectively, 4,  4,  10,  66,  and  80  pounds,  and  over  500  small  stones 
weighing  from  a  fraction  of  1  to  20  ounces.  Total  weight,  so  far  as 
known,  122  kilograms,  37  grams.    Chemical  analysis  by  L.  C.  Eakins 


yielded : 

Per  cent. 

Iron  (Pe)  18.076 

Niclsel  (Ni)   1.192 

Cobalt  (CJo)   .127 

Ferrous  sulphide  (FeS)   6. 189 

Silica  (SIO,)   35.022 

Alumina   (AUO.)   2.082 

Chromic  oxide  (Cr,0.)   .096 

Ferrous  oxide  (FeO)  10.248 

Lime  (CaO)   1. 415 

Magnesia  (MgO)   23.938 

Potash  (K,0)   .056 

Soda  (Na,0)   .812 


99.853 

The  45-gram  piece,  gift  of  J.  P.  DoUiver;  the  83-gram,  of  George 
F.  Kunz. 
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Reference.— G.  F.  Kunz,  Amer.  Journ.  Sci.,  vol.  40,  1890,  pp.  312- 
823. 

FO&T  DTTHCAV.  XAYE&IOX  OOmmT,  TBXA8.   Ho.  MS. 

Iron,  H.  A  258-gram  fragment,  some  65  by  100  by  18  mm.,  by 
some  supposed  to  be  identical  with  the  Coahuila. 

F&AVOEyiLLE,  EL  PASO  OOVHTT,  OOLOHADO.    Vo.  818. 

Iron,  Om.  Etched  slab,  18  by  10  cm.,  weighing  300  grams.  Foimd 
in  1890.  Date  of  fall  unknown.  Weight  of  original  mass,  18.3  kilo- 
grams, or  41  pounds,  6 J  ounces.   Partial  analysis  by  Davison  yielded: 

Schreiberslte,  0.837. 
Platinum,  traces. 

Reference. — ^H.  L.  Preston,  Joum.  Geol.,  vol.  10,  1902,  p.  862, 
niOTTOia,  xnrEjncA,  hizsv,  japav.  ho.  U8. 

Stone,  Cga.  Weight,  9.7  grams.  Fell  on  March  19, 1882,  at  1  p.  m. 
Original  weight,  7,680  grams.  Gift  of  Educational  Museum  of 
Tokyo,  Japan. 

GAB6AVTILL0  (TOMATLAV)  JALI800,  MEXICO.    Ho.  48. 

Stone,  Cc.  Fragment  weighing  4  grams,  from  the  interior.  Exact 
date  of  fall  not  known — either  August  or  September,  1879. 

GIBEOV  (XUKEKOP),  OBXAT  VAMAaVALAVD,  BOITTHWEST  AFRICA.   Htt.  S88l 

Iron,  Off.  Etched  slab  25  by  70  cm.,  weighing  14.32  kilograms,  or 
31.5  poimds  (see  pi.  22).  From  a  mass  weighing  178  kilograms, 
found  in  1899.  The  cross  section,  as  etched,  shows  three  zones  of 
crystallization,  as  though  three  differently  oriented  masses  had  been 
welded  together.  A  chemical  analysis  by  O.  Hillebrand  yielded : 

Percent. 

Iron  (Fe)  90.96 

Nickel  (Nl)  8.19 

Cobalt  (Co)   .46 

CJoppo"  (Cu)   .04 

Carbon  (C)  -   .02 

Chromium  (Or)   .02 

Chlorine  (CI)   .01 

Sulphur  (8)  Trace. 

Phosphorus  (P)  0.18 

Residue   .  01 

99.89 

Reference. — A.  Brezina  and  E.  Cohen,  Jahr.  Ver.  Vaterl.  Naturk. 
in  Wurttemberg,  vol.  68, 1902,  p.  292. 
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ezLeozv  statiov  vo.  i,  nxab  bbewaxbina,  hew  south  wales.  Ho.  MS. 

Stone,  Ck.  Weight,  290  grams.  Fragment  with  polished  surface 
and  crust  Date  of  fall  unknown.  Foimd  1889.  Weight  of  original 
mass  about  30|  kilograms,  or  67^  pounds.  A  compact  chondritic 
stone  composed  essentially  of  olivines  and  enstatites  with  metallic 
iron  and  iron  sulphide.  The  most  striking  feature  is  the  abundance 
of  small,  wavy,  nearly  parallel  fracture  lines,  which  may  have  been 
produced  by  impact  with  the  earth,  or  by  shearing  stresses  in  the 
mass  itself.   Analysis  by  A.  Liversidge  yielded : 

Magnetic  portion :  Per  cent 

Insoluble  In  Ha   1. 5074 

Iron,  metaUlc   82. 4551 

  8-3451 

Cobalt  J 

Sulphur  .   Trace. 

Phosphorus   None. 

Oxygen  and  undetermined   7. 0924 

100.00 

Nonmagnetic  portion  (dried  at  105"* =0.349  per  cent  of  moisture) : 

Per  cent. 

Silica  (SiO.)   ,42.090 

Ferrous  oxide  (PeO)   12.665 

Ferric  oxide  (FetO,)   6. 698 

Alumina  (AhO.)   4.980 

Nickel  (Ni)   .280 

Cobalt  (Co)   None. 

Manganese  (Mn)  ,  Traces. 

Lime  (CaO)   17.530 

Magnesia  (MgO)   12.661 

Soda  (Na,0)   .744 

Potash  (K,0)   .104 

Sulphur  (S)   2.535 

Chlorine  (CJl)   None. 

Phosphorus  (P)   .135 

101.022 

Less  Qxygen  equivalent  to  sulphur  and  phos- 
phorus   1.267 

99.755 

Referent. — A.  Liversidge,  Joum.  Proc.  Roy.  Soc.  N.  S.  Wales,  vol. 
36,  1903,  p.  352. 

eiLoonr  btatioh  no.  s,  vsa&  b&ewabsiva,  nw  bouth  wales,  vo.  46s. 

Stone,  Ck.  Mass  with  three  surfaces  savm  and  one  broken. 
Weight,  1,299  grams.  Found  February  8,  1893,  about  2  miles  south 
of  Gilgoin  No.  1,  and  regarded  as  part  of  the  same  fall.  Weight  of 
original  mass  33f  kilograms,  or  74J  pounds. 

Reference. — A.  Liversidge,  Joum.  Proc.  Roy.  Soc.  N.  S.  Wales,  vol. 
86, 1903,  p.  364. 
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QUAOn  8TATI0V  VO.  7,  HEAK  BBEWARXDIA,  VSW  SOITTH  WALES.    Ho.  50». 

Stone,  Ck.  Eough,  oxidized  fragment  Weight,  155  grams.  Gift 
of  J.  C.  H.  Mingaye. 

OXSOEVn,  8I0ILT.   Ho.  S78. 

Stone,  Cwa.  Fragment  with  crust,  weighing  99  grams.  Fell  Feb- 
ruary 10,  1853.  Weight  of  original  mass  some  3  or  4  kilograms. 
History  very  incomplete.   Analysis  yielded : 

Per  cent. 


SUica  (SiO,)  39.81 

Alumina  (A1,0«)   1.44 

Ferrous  oxide  (FeO)  16.47 

Magnesia  (MgO)  24.01 

Lime  (CaO)   1.696 

Soda  (Na,0)   1.375 

Iron  (Fe)  10.381 

Nickel  (Nl)   1.054 

Sulphur  (S)   2.054 


98.89 

Chroraite   1. 10 


99.99 

Reference.— G.  Vom  Rath,  Pogg.  Ann.,  vol.  138,  1869,  p.  541. 

GLOBIETA  MOVNTAIK,  SAITTA  FE  COVKTT,  VEW  MEXICO.    Vo.  47. 

Iron,  Om.  Weight,  380  grams.  Polished  slab  13.3  by  6.6  cm. 
Date  of  fall  unknown.  Found  August  9, 1884.  The  original  find  con- 
sisted of  three  masses  weighing,  respectively,  67.35  kilograms  (148 J 
pounds),  52.38  kilograms  (115  pounds),  and  24.263  kilograms  (53| 
pounds).  Later  four  smaller  pieces  were  found,  of  which  one  has 
disappeared.  The  three  remaining  weighed  337  kilograms  (744 
pounds).  The  fragments  were  regarded  by  Kunz  as  originally  por- 
tions of  one  mass,  which,  however,  was  disrupted  on  striking  and  not 
in  mid-air.   The  composition  of  the  iron,  as  a  whole,  as  determined 


by  Eakins,  is  as  follows: 

Per  cent 

Iron  (Fe)  88.76 

Nickel  (Nl)   9.86 

CJobalt  (Co)   .51 

CJopper  (Cu)   .034 

Zinc  (Zn)   .030 

Chromium  (Cr)   Trace 

Manganese  (Mn)   Trace 

Carbon  (O)   0.410 

Phosphorus  (P)   .182 

Sulphur  (8)   .012 

SUlcon  (SI)   .044 


99.842 
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Subsequent  determinations  by  Whitfield  failed  to  show  any  traces 
of  zinc 

Cohen  and  Weinschenk  examined  this  iron  and  found  it  to  con- 
sist of: 

Per  cent. 


Nlckel-iron   83.30 

Taenite   4. 35 

Schreiberslte   7. 87 

Kamacite   4. 22 

"Rost "   .  18 

Carbonaceous  matter   .  08 


100.00 

References. — George  F.  Kunz,  The  meteorites  from  Glorieta  Moun- 
tain, Santa  Pe  County,  New  Mexico.  Ann.  New  York  Acad.  Sci., 
vol.  3, 1886,  pp.  329-334.  E.  Cohen  and  E.  Weinschenk,  Meteoreisen 
Studien,  13,  Ann.  k.  k.  Naturhist.  Hofmus.,  vol.  6, 1891,  p.  155. 

GBAVB  RAPIDS  (WALKER  TOWKBHIP),  KENT  OOUNTY,  MICHIGAH.    Vo.  SI. 

Iron,  Of.  Etched  slice  16  by  11  cm.,  weighing  1,205  grams,  and 
one  13  by  11  cm.,  weighing  966  grams.  Found  in  1883.  Nothing 
known  regarding  f  aU.   Analysis  by  E.  B.  Biggs  yielded : 

Percent. 


Iron  (Fe)  88.71 

Nickel  (Nl)  10.69 

Copper  (Cu)   .07 

Magnesium  (Mg)   .02 

Phosphorus  (P)   .26 

Sulphur  (S)   .03 

Carbon  (O)  (combined)   .06 

Graphite   .  07 


09.01 

Gift  of  J.  G.  Pulcher. 

References. — ^R.  B.  Riggs,  Amer.  Journ.  Sci.,  vol.  30,  1885,  p.  312; 
BulL  U.  S.  Geol.  Surv.  42, 1887,  p.  94. 

8BEKVB&IZK  OOmfTT,  S  MILES  VOBTH  OF  WHITE  BULPUUR  SPBIK08,  WEST 

VIHGIKIA.    Ho.  118. 

Iron,  Og.  Eleven  grams  from  a  mass  weighing  some  11  pounds, 
found  in  1880. 

BROmXAJA  (HIXEVSKOI),  EIVEB  TEBEX,  OAUCASTTS,  BVSSIA.    No.  188. 

Stone.  Cs.   Weight,  4^  grams.   Fell  June  28,  1861. 
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OB088LDSBEHTHAL*  VEAB  0DS88A,  0ESB80V,  RlfSSIA.    Vo.  Ul. 

Stone,  Cwa.  Fragment  from  interior  weighing  10  grams,  from  a 
mass  weighing  8,048  grams  which  fell  on  the  19th  of  November,  1881. 
The  composition  is  given  as  follows: 

Per  cent. 

Hygroscopic  water    .  10 

Silica  (SiO,)   39.57 

Magnesia  (MgO)   22.97 

Lime  (CaO)   2.28 

Ferrous  oxide  ( FeO )   13. 44 

Manganous  oxide  (MnO)   .53 

Alumina  (A1,0.)   2,45 

Soda  (NaaO)   1.30 

Potash  (K,0)   .45 

Iron  sulphide  (FerSa)   6.73 

Nickel-iron  (FcuNia)   8.18 

Chrome  iron  (FeCr^O*)   1. 30 

Phosphorus  (P)  .  .02 

Phosphoric  acid  (PaO»)   .  21 

Chlorine  (CI)   .04 

Chromium  (Cr)  Traces. 


99.35 

Reference. — ^P.  Melikoff  and  C.  Schwalbe,  Ber.  Deut.  Chem.  Ges., 
vol.  26,  1893,  p.  234. 

HAOHmAV,  XIHO  FBOVIirOE,  JAPAV.    Ho.  MO. 

Stone.   Three  fragments  weighing  21  grams. 

HAINHOLZ,  XIHDEK,  WESTPHALIA,  aSBMAHY.    Not.  186,  607. 

Stony-iron,  Mesosiderite.  Two  fragments  weighing  8  and  17 
grams,  from  a  mass  weighing  16^  kilograms,  foimd  in  1856. 

HAMMOND  TOWVSHIF.  ST.  OBOIX  COVKTT,  WI800VSXH.    Ho.  471. 

Iron,  Or.  Weight,  298  grams.  Irregular  slice  17.5  by  6.5  cm. 
Etched  and  showing  large  troilite  nodule,  with  gash-like  veins  of 
schreibersite.  Weight  of  original  mass,  24  kilograms,  or  about  63 
pounds.   Found  in  1884.   Chemical  analysis  yielded : 

Per  cent. 

Iron  (Fe)   89.78 

Nickel  (Ni)   7.65 

Cobalt  (Co)   1. 33 

Phosphorus  (P)   .51 

Smca  (SiC)  .   56 

Carbon  (C),  copper  (Cu),  and  tin  (Sn)  Traces. 


•  99.83 

Reference. — Davenport  Fisher,  Amer.  Joum.  Sci.,  vol.  34,  1887, 
p.  381. 
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MiCROSTRUCTURE  OF  THE  HeNDERSONVILLE  STONE. 
For  description  see  page  79. 
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KABBISON  COXnrTY,  IHDIANA.   Vo.  66. 

Stone,  Cho.  Eleven  grams  from  a  shower  which  fell  March  28, 
1869.   Gift  of  J.  Berrien  Lindsley. 

m 

HABT70BD  (MABZON),  LDTN  OOUITTT,  IOWA.    Vot.  129,  18ft. 

Stone,  Cwa.  Two  pieces  with  crust,  weighing  23.7  and  41  grams. 
Fell  February  25,  1847.  Weight  of  original  mass,  21  kilograms,  or 
46  pounds.  Other  masses  reported  as  found,  but  the  disposition  of 
which  is  unknown.   Analysis  by  Eammelsberg  showed : 


Per  cent. 

Smca  (SiO,)   38.95 

Alumina  (AW),)   2.04 

Ferrous  oxide  (FeO)   14.518 

Magnesia  (MgO)   26.05 

Lime  (CaO)   1.175 

Soda  (Na,0)  J   .384 

Iron  (Fe)   0.46 

Nickel  (Nl)   1.08 

Ferrous  sulphide  (FeS)   6.37 


100.027 

Reference. — See  Wiilfing,  p.  139. 

HSHDEBSOWILLS,  HEVDEB80N  COITHTT,  NOBTH  OABOLINA.    No.  886. 

Stone,  Cc.  Nearly  complete  individual,  weighing  3.545  kilograms. 
Weight  of  original  mass,  11  poimds  6  ounces,  or  5.17  kilograms.  A 
compact  dark  gray  stone  thickly  spotted  with  small  points  of  metal- 
lic iron.  (See  pis.  23  and  24.)  Found  in  1901,  though  supposed  to 
have  fallen  in  1876.   Chemical  analysis  yielded  as  follows: 


Per  cent. 

Iron  (Fe)   2.37 

Nickel  (Ni)   .21 

Cobalt  (Co)   .01 

Sulphur  (S)   1.61 

Phosphorus  (P)   .012 

SlUca  (SIC)  46.06 

Ferrous  oxide  (FeO)  14.33 

Alumina  (AU).)—   2.20 

Chromic  oxide  (Cr,Oi)   .23 

Lime  (CaO)   2.13 

Magnesia  (MgO)  28. 62 

Potash  (K«0)   .10 

Soda  (Na,0)   .96 

Residue  (chromlte)   .  51 


90.352 
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Approximation  of  the  relative  quantities  of  the  different  constitu- 
ents: 

Percent. 

Nickel-Iron   2.59 

Troillte   4.43 

Schreibersite   .08 

Chromlte   .  80 

Olivine   40.48 

Pyroxenes   51. 02 

100.00 

Reference.-^,  P.  Merrill,  Proc.  U.  S.  Nat.  Mus.,  vol.  32,  1907, 
p.  79. 

HES8LE,  NEAS  VPSALA,  SWEDEN.    Vol.  17,  488. 

Stone,  Cc.  Two  pieces,  one  a  fragment  showing  crust  and  weigh- 
ing 40  grains,  and  the  second  a  small  completely  incrusted  individual 
weighing  11  grains,  from  a  shower  comprising  many  individuals 
varying  in  weight  from  a  fraction  of  a  gram  to  a  kilogram,  which  fell 
on  January  1,  1869.  The  fall  is  of  interest,  being  the  first  recorded 
fall  in  Sweden,  and,  further,  (1)  from  the  low  velocity  with  which 
they  struck  the  earth,  Nordenskiold  stating  that  though  the  stones 
were  so  friable  as  to  be  readily  broken  if  thrown  against  a  hard  sur- 
face, they  were  not  broken  or  even  scarred  by  the  impact  of  the  fall ; 
and  (2)  from  an  associated  carbonaceous  matter  which  seemed  to 
partake  of  the  nature  of  a  hydrocarbon. 

Chemical  analyses  by  the  various  workers  are  somewhat  variable. 
In  column  I  below  are  given  results  obtained  by  Nordenskiold  and  in 
column  II  those  of  Linstrom. 


CoDStittieiits. 


Silica  (SiOt)  

Alumina  (AljOs)  

Ferrous  oxide  (FeO)  

Magnesia  (HgO)  

Lime  (CaO)  

Manganous  oxide  (MnO)  

Soda(N8tO)  

Iron(Fe)  

Nickel  (Ni)  

Cobalt  (Co)  

Sulphur  (S)  

Phosphorus  (P)  

Copper  and  tin  (Ou  and  8n). . 
Chromic  oxide  (CnOt)  


Percent. 
36.01 

1.65 
13.43 
25w06 

2.08 


L67 
18. 30 
X18 
Trace. 

.18 
Trace. 
.02 


PercrmL 
38.83 
Z38 
ia8S 
23.21 
1.8D 
.42 
.94 
20L08 
2.15 
.02 
L88 
.15 
.02 
.07 


99.32 


100.80 


The  mineral  composition  presents,  aside  from  the  hydrocarbon 
compoimd,  no  apparent  departure  from  the  ordinary  olivine-pyroxoie 
type. 
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Complete  Individuals  of  (1)  Holbrook  and  (2)  Modoc  Stoned 

For  descriptions  see  paobs  81  and  108. 
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Reference. — A.  E.  NordenskiSld,  Kongl.  Sven.  Vet.-Akad.  Handl., 
ToL  8,  No.  9,  1870. 

HEX  BIYSR,  OAFS  OOLOVT,  SOITTH  AmOA.    Vo.  811. 

Iron.  H.  Weight  332  grams.  A  nearly  rectangular  slab  some 
80  by  90  by  6  mm. ;  etched.  Date  of  fall  unknown ;  found  in  1882 
and  described  in  1885.  Original  weight  unknown;  37,701  grams 
are  now  in  the  museum  at  Vienna  and  some  7,960  grains  are  dis- 
tributed in  other  collections,  making  a  total  weight  of  45,644  grams. 
Analyses,  as  given  by  Cohen  and  Weinschenk.*  showed:  Iron,  93.33; 
nickel,  5.58;  cobalt,  0.84;  schreibersite,  0.94. 

Reference. — See  Wiilfing,  p.  143. 

HOLBB00K»  NAYAJO  COVirTT,  AEIZOVA    Nm.  4S7,  Mg. 

Stone,  Cck.  Four  nearly  complete  individuals,  weighing  1,035, 
895,  447,  and  1,120  grams.  (PI.  25,  fig.  1.)  Fell  Friday,  July  19, 
1912,  7.15  p.  m.  Several  himdred  individuals  found  weighing  up- 
ward of  218  kilograms,  or  about  481  pounds.  Compact,  light  gray 
chondritic  stone  showing  very  little  metal,  but  comparatively  numer- 
ous nodules  of  troilite.  Mineral  composition,  olivine  with  mono- 
clinic  and  orthorhombic  pyroxenes  and  a  small  amount  of  glassy 
material  which  may  be  maskelynite.   Chemical  analysis  gave  results 


as  below : 

Per  cent. 

Schreibersite   0. 11 

TrolUte   7. 56 

Metal.—   4, 85 

Silicates  ^   87.48 


100.00 

The  metallic  portion  yielded : 

Nickel  (Nl)   8.68 

Cobalt   (Ck>)   .64 

Ck>iH>er  (Cu)   .29 

Iron  (Fe)   90.50 


100. 11 

The  silicate  portion  yielded : 

SiUca  (SIO.)   41.98 

Alumina   (AUO*)   4.80 

Ferrous  oxide  (FeO)   21.86 

Lime  (CaO)   2.40 

Magnesia  (MgO)  -   29.11 

Soda  (NeiO)  —  Trace. 

Manganons  oxide  (MnO)   0.25 

Nickel  oxide  (NIC)   .08 


99.92 

lAnn.  k.  k.  Naturhlst  Hofmus.,  Tol.  6,  1891,  p.  148. 
5692'— BuU.  94—16  6 
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Becalculated,  these  results  give  the  following,  showing  the  com- 
position of  the  stone  as  a  whole: 

Percent. 

SlUca  (SiO.)  36.68 

Alnmina  (AliOi)   3.76 

Ferrous  oxide  (FeO)  19.11 

Lime  (CaO)   2.10 

Magnesia  (MgO)  25.46 

Manganous  oxide  (MnO)   .22 

Nickel  oxide  (NiO)   .07 

Nickel  (Ni)   .42 

Cobalt  (Co)   .03 

Copper  (Cu)   .  01 

Iron  (Fe)   4.39 

Ferrous  sulphide  (FeS)   7.56 

99.81 

The  sulphide  separated  mechanically  yielded : 

Per  cent. 

Iron  ^  63. 62 

Sulpliur  36. 50 

100.12 

Specific  gravity,  4.61. 

These  results  show  the  mineral  to  be  troilite  and  not  pyrrhotite. 
Gifts  of  F.  C.  Chekal  andC.  S.  Bement 

References. — G.  P.  Merrill,  Smithsonian  Misc.  Coll.,  vol.  60,  No.  9, 
1912.   W.  M.  Foote,  Amer.  Journ.  Sci.,  vol.  34, 1912,  pp.  437-456. 

HOZXAHD'S  BTOBE,  CHATTOOGA  COVHTT,  OEOBOIA.   Vot.  117,  SOi. 

Iron  Hb.  Weight,  142  grams.  Thin  triangular  slice,  etched,  and 
showing  granular  structure,  weight,  122  grams,  and  fragment  weigh- 
ing 20  grams.  Found  1887;  date  of  fall  unknown.  Weight  of  origi- 
nal mass  12.5  kilos  (27  pounds).   Analysis  by  Whitfield  showed: 

Per  cent. 

Iron  (Fe)  94.60 

Nickel  (Ni)   4.97 

CJobalt  (CJo)   .21 

Phosphorus  (P)   .21 


Chlorine  and  sulphur  present,  but  not  determined.  Specific  grav- 
ity, 7.801.  This  iron  belongs  to  the  hexahedrite  group  of  Brezina, 
and  shows  the  fine  markings  due  to  twinning,  known  as  Neumann 
lines. 

Reference. — G.  F.  Kunz,  Amer.  Joum.  Sci.,  vol.  84, 1887,  p.  471. 

H01IE8TEAD,  IOWA  OOTOTT,  IOWA.    Vo8.  11,  SI,  m. 

Stone,  Cgb.  Complete  individual  with  dull  black,  somewhat 
blebby  crust,  weighing  322  grams;  fragments,  weighing  79  and  230 
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grams.  Fell  on  the  eveniiig  of  February  12, 1875,  at  about  half  past 
10  o'clock.  Flight  was  from  the  south  toward  the  north,  about  18° 
east,  and  was  witnessed  over  a  region  at  least  400  miles  in  length, 
from  southwest  to  northeast,  and  250  miles  in  breadth.  The  velocity 
with  which  it  moved  has  been  estimated  at  a  maximum  of  10  miles 
a  second.  It  was  described  as  exploding  like  a  rocket,  and  detona- 
tions followed  so  violent  as  to  shake  the  earth  and  to  jar  the  win- 
dows like  the  shock  of  an  earthquake."  Over  100  irregularly  shaped 
stones  were  foimd,  the  largest  of  which  weighed  74  pounds  and  the 
aggregate  of  which  was  upward  of  500  pounds.^ 

The  composition  of  the  stone  as  determined  by  J.  L.  Smith  is  as 
follows: 

Per  cent. 


Stony  matter  .  81.64 

TroUite   5.82 

Nickel-iron  12.54 

Of  this  stony  part  there  was: 

Soluble  in  add  54. 15 

Insoluble  In  acid  45. 85 


Analyses  of  these  portions  gave: 


OoosUtoeotflL 

Sdnble. 

Insolnble. 

3S.01 

fi&oa 

27.20 

27.41 

ICagnesb  (KgO)  

33.45 

13.12 

Alkalies  (mosay  NagO ) . . . . 

L46 

2LQ1 

AfamiDB  (AlsOi)  

.71 

.84 

ga42 

86.40 

These  analyses  show  the  stony  portion  to  be  a  mixture  of  an  iron- 
rich  olivine  and  enstatite.  The  composition  of  the  metallic  portion 
was  foimd  to  be: 

Iron  ^   80. 04 

Nickel  !  10. 84 

Ckibalt   .  68 

with  traces  of  phosphorus,  sulphur,  and  copper. 

This  stone  has  been  described  by  Gumbel,  Lasaulx,  and  Wadsworth. 
The  first  named  described  it  as  entirely  crystalline  and  f  ragmental 
m  character.  Lasaulx  states  that  it  shows  an  evident  brecciated 
structure,  with  olivine  grains  and  rounded  enstatite  masses  in  a  fine- 
grained groimdmass  containing  grains  and  fragments  of  crystals. 
Wadsworth  found  no  evidence  of  a  f ragmental  structure,  but  regarded 

'  Wfllflog  aaya  some  700  ponndi,  the  lugeat  of  which  weighed  120  pounds.  I  can  Hud 
BO  aothorlljr  for  this. 
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it  as  the  result  of  rapid  cooling  of  a  liquid  magma.  It  was  from  work 
upon  fragments  of  this  stone  that  A.  W.  Wright  was  enabled  to  make 
the  important  generalizations  on  gases  in  stony  meteorites  men- 
tioned on  p.  8. 

References. — ^C.  W.  Giimbel,  Sitz  k.  bayr.  Akad.  Miinchen,  1875, 
pp.  313-^30.  A.  Lasaulx,  Sitz.  Niederrh.  Ges.,  1882,  pp.  102-105. 
M.  E.  Wadsworth,  Lithological  Studies,  1884,  p.  86. 

HONOLULV,  HAWAIIAH  IBLAITDB.   Vo.  'fl78. 

Stone,  Cwa.  Fragment  weighing  18.5  grams,  showing  a  portion  of 
the  crust.  Fell  September  27, 1825. 

HOPPEB,  HBVBT  OOUKTT,  TEBOIHIA.    Vo.  IM. 

Iron.  Twenty-seven  grams  from  a  mass  weighing  1.7  kilograms, 
found  in  1889.  Gift  of  H.  B.  Battle. 

HYITTIB,  IbO  LAH,  nVLAVD.   Vo.  40t. 

Stone,  Cck.  Triangular  fragment  with  crust,  weighing  70  grams. ' 
Fell  at  midday  October  21,  1901.   Weight  of  original  mass  14.04 
kilograms.  This  fall  was  made  the  subject  of  an  exhaustive  study  by 
L.  H.  Borgstrom,  who  from  chemical  and  microscopic  studies  made 
the  following  calculation  of  its  mineral  composition: 


Per  cent. 

Oldhamite   0.86 

Daubreelite  _   .  57 

TroUlte   7.81 

Phospbor-nickel-iron    .  50 

Nickel-Iron   21. 50, 

Bnstatlte  59.01 

Orthoclase   9. 86 

Chromlte  -J   .82 


99.93 

The  chemical  composition  was  found  to  be  as  follows: 

Percent 

SUlca  (SIO.)  ^1   41.58 

Iron  (Fe)   24.66 

Ferrous  oxide  (FeO)   .34 

Nickel  (Ni)   1.96 

CJobalt  (Co)   .07 

Alumina  (AlaO*)   1.55 

Chromic  oxide  (CfaOs)   .57 

Lime  (OaO)   1. 41 

Biagnesia  (MgO)   23.23 

Potash  (K,0)   .32 

Soda  (Na,0)  -  i   1.26 

Sulphur  (S)   a  80 

Phosphorus  (P)   .08 


100.28 
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Reference. — ^L.  H.  Borgstrom,  Die  Meteoriten  von  Hvittis  und  Mar- 
jalahti.   Bull  Comm.  geoL  Finlande,  No.  14,^  1908. 

ZLnCAZ,  DS8S&T  07  ATACAMA,  OHILZ.    Vo.  S8S. 

Stony-iron,  Pallasite.  Fragment  weighing  155  grams.  From  a 
maas  weighing  51.7  kilograms  found  in  1870.  Gift  of  Greorge  P. 
Merrill. 

Reference.— \j.  Fletcher,  Min.  Mag.,  vol.  8,  No.  40,  1889,  p.  223. 

ZmLAO,  ATAOAMA,  OEIU.   Vm.  6,  7,  8. 

Stcmy-iron,  Pallasite.  Three  pieces  weighing,  respectively,  84,  60, 
and  194  grams.  Found  early  in  the  nineteenth  century,  but  nothing 
known  r^arding  fall. 

Reference.— Ij.  Fletcher,  Min.  Mag.,  vol.  8,  No.  40, 1889,  p.  223. 

mAXOH,  nAB  GZnOBOHA,  BV88XA.   Vot.  SM,  449. 

Stone,  Kc  Two  fragments  weighing,  respectively,  33  and  261 
grams.  Fell  April  7, 1891.  (PI.  26.)  Total  weight  of  fall,  27  kilo- 
grams, or  59.4  pounds.  One  of  the  carbonaceous  chondrites,  and  of 
interest  in  that  it  carries  the  rare  calcium  sulphide  oldhamite.  The 
diemical  composition,  as  determined  by  J.  £.  Whitfield,  is  as  follows: 

Per  cent. 


Silica  (S10>)   85.609 

Alumina  (AlaOt)   1.969 

Ferrous  oxide  ( FeO )  ,   14. 360 

Mangauoos  oxide  ( MnO )   .  180 

Nickel  oxide  (NiO)   .  649 

Cobalt  oxide  (CoO)   .  049 

*  Lime  (CaO)  ^   1. 160 

MagnoBla  (MgO)   16.920 

Carbonic  acid  (CO.)   .271 

Phospboric  add  ( P.O.)   .  520 

Water  (H.O)   2.799 

Iron  (Fe)   10.400 

Nickel  (Ni)   .949 

Cobalt  (Co)   .020 

Pho^boms  (P)   .092 

Manganese  (Mn)   .119 

Carbon  (graphite)  (O)   .310 

Iron  and  calcium  sulphide  ( FeS  and  CaS )   14. 000 


100.806 

No  barium,  strontium,  or  zirconium  detected. 
The  mineral  composition  is: 

Per  cent. 


Smcate  (enstatite)   74, 42 

Metal   11. 50 

Tromte  and  oldhamite   14. 00 

Graphite   .81 


100.23 
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Reference.^.  P.  Merrill,  Proc.  U.  S.  Nat.  Mus.,  vol.  49,  1915, 
p.  109. 

IREDICLL,  BOSaUB  OOTOTT,  TEXAS.    Vo.  161. 

Iron,  H.  Weight,  98  grams;  rough  fragment  with  small  surface 
etched  showing  granular  structure  and  fine  Neumann  lines.  Date  of 
fall  unknown;  found  1898.  The  mass  has  been  broken  up  and  dis- 
tributed, the  total  weight  of  known  fragments  being  but  500  grams. 
Iron  soft  and  takes  a  high  polish.  Composition,  according  to  Whit- 
field: 

Per  cent 


Iron  (Fe)   93. 75 

Nickel  (Nl)   5. 51 

Cobalt  (Go)   .52 

Phosphorus  (P)   .20 

Sulphur  (S)   .06 


100.04 

Reference. — ^W.  M.  Foote,  Am.  Joum.  Sci.,  vol.  8, 1898,  pp.  415,416. 

iTAPicrmv-MiBni.  mababhIo,  bbazil.  bo.  no. 
Stone,  Cc.  Weight,  9.7  grams.  Fell  in  March,  1879. 

IVABPAH,  BAB  BBBVABDIBO  OOVBTT,  CAUTOBBIA.    Bo.  7S. 

Iron,  Om.  Seventy  grams  of  turnings  from  a  mass  found  in  1880. 

JAKB8T0WB,  8TVT8MAB  OOVBTT,  BOBTH  DAXOTA.    Bo.  SSd. 

Iron,  Of.  Slice  11  by  2  cm.  by  5  mm.,  weighing  83  grams.  Por- 
tion of  a  mass,  weighing  4,015  grams,  found  in  1885.  Date  of  fall 
unknown.   Analysis  by  Huntingtcm  yielded: 

Per  cent 


Iron  (Fe)  90.24 

Nickel  (Nl)   9.75 

Phosphorus  (P)   .  05 

Copper  (Cu)  trace 


100.04 

Reference. — O.  W.  Huntington,  Proc.  Amer.  Acad.  Arts  and  Sci., 
vol.  25,  1890,  p.  229. 

JBLIOA»  8EBBIA.   Bo.  816. 

Stone,  Am.  Weight,  16  grams;  fragments  with  crust;  shows  a 
gray,  brecciated  interior  with  chondrules.   Fell  at  2  p.  m.,  Decern- 
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ber  1,  1889 ;  a  shower  of  stones  over  an  area  some  8  kilometers  long 
by  5  kilometers  broad.  Twenty-six  stones  were  found,  weighing 
altogether  33.83  kilograms.  Twenty-five  of  these,  weighing  30.83 
kilograms,  are  still  in  the  museum  at  Belgrade.  This  stone  belongs 
to  the  group  of  amphoterites  of  which  but  three  representatives  are 
IcQOwn.  Chemical  analysis  by  S.  M.  Losanitsch  yielded : 


Per  cent. 

Iron  (Fe)    1.61 

Nickel  (Ni)  ^   .88 

Cobalt  (Co)   .05 

Copper  (Cu)   Trace, 

Iron-sulphide  (FeS?)   7.09 

Chromlte  (FeOCr,0,)   .78 

SUica  (SiO>)  89.72 

Alumina  (A1,0*)   1.88 

Magnesia  (MgO)  25.34 

Lime   (CaO)   1.28 

Ferrous  oxide  (FeO)  21.29 

Manganese  oxide  (MnsOk)   .  21 

Alkalies  and  organic  matter   .  12 


100.10 

From  these  results  the  mineralogical  composition  was  calculated  as : 

Per  cent. 

Metal    2.49 

Troilite   7. 09 

Cliromite   .78 

Soluble  silicates  (mainly  olivine)  64.00 

Insoluble  siUcates  (mainly  pyroxene)  1  86.25 


100.56 

Reference. — S.  M.  Losanitsch,  Ber.  Deut.  Chem.  Ges.,  vol.  26, 
No.  128,  1892,  p.  876. 

jmnr's  obeek,  watve  ooxniTT,  west  viBonriA.  vo.  46. 

Iron,  Ogb.  Twenty-two  grams  in  fragments  from  one  of  three 
masses  weighing  23  pounds,  found  in  1883. 

JBBOIIE,  CK>VE  OOXniTT,  KANSAS.    Vo.  S18. 

Stone  Ckb.  Weight  110  grams.  Section  of  mass,  one  surface 
polished,  shows  fine  granular  compact  mass,  with  numerous  small 
grains  of  nickel-iron  and  many  olivine  and  bronzite  chondrules. 
Found  April  10,  1894.  Date  of  fall  unknown.  Total  weight  found 
65}  pounds,  or  about  30  kilograms.  The  chemical  composition  as 
determined  by  H.  S.  Washington  is: 


Digitized  by 


88 


BULLETIN  94,  UNITED  STATES  NATIONAL  MUSEUM. 


Percent 


SlUca  (SIO,)   33.11 

Titanic  oxide  (T10»)  Traces. 

Gbromic  oxide  (0^0,)   .58 

Alumina  (A1,0,)   1.77 

Ferrous  oxide  (FeO)   27.97 

Iron  (Fe)   3.81 

Nickel  oxide  (NiO)   1.77 

Nickel  (Ni)—   .43 

Cobalt  oxide  (CoO)  .   Trace. 

Cobalt  (Co)  .  -   0.01 

Manganous  oxide  (MnO)   Trace. 

Magnesia  (MgO)  .   21.59 

Lime  (CaO)   1,31 

Soda  (Na^O)   .65 

Potash  (KjO)   .28 

Ignition  (HjO)   3.03 

Phosphoric  acid  (PjO^)   .37 

Sulphur  (S)   L88 

Extra  (O)   1.76 


100.32 

Less  O  for  S   .92 


99.40 

From  ihis  and  the  study  of  thin  sections  the  mineral  composition 
was  calculated  as  below : 


Per  cent. 

Nickel-iron   4.3 

Trollite   5. 2 

Chromlte  •   .  9 

Schreibersite  (?)   .8 

Olivine   30. 2 

Bronzite  1   23. 6 

Pyroxene   5. 0 

OUgoclase   6.6 

Orthoclase   1. 6 

Limonite   20. 2 

Nickel  oxide   1.6 


100.0 

Reference. — ^H.  S.  Washington,  Amer.  Joum.  Sci.,  vol.  5,  1898, 
p.  447. 

7BWELL  HILL,  XADZ80V  OOUnT,  VORTH  OAXOUirA.   Vo.  Bl. 

Iron,  Og.   One  gram. 

JHirNO,  PVVJAUB,  IVDIA-.    Vo.  71. 

stone,  Ce.  1.22  gram&  Fell  in  June,  1878. 
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JZOAZ.OWJCA,  OEAKKOW,  BITSSZA.   Vo.  178. 

Stone,  Cwa.  26.2  grains  from  a  mass  weighing  1,300  grams  which 
feU  on  October  13,  1787. 

JOB  WXIOHT  XOXrVTAZH.  IVDEPEKDEHOE  COTOTY,  ABEAVSA8.   Vol.  188,  8M. 

Iron,  Om.  Two  pieces  weighing  309  grams  and  115  grams.  Fomid 
1884;  date  of  fall  unknown.  Weight  of  original  mass  42.5  kilograms 
or  94  pounds.  Incomplete  analysis  sliows  the  approximate  composi- 
tion to  be : 

Per  cent. 

Iron  91.22 

Pboepborus  .   .  16 

Nickel  and  cobalt  (by  difference)   8.62 


100.00 

Reference. — ^W.  E.  Hidden,  Amer.  Joum.  Sci.,  vol.  31, 1886,  p.  460, 

JirmrAS,  DSPABTMSHT  L'ABDEOHE,  TBAHOB.   Vo.  488. 

Stone,  Eu.  Weight  100  grams.  Fell  June  15,  1821.  Weight  of 
original  mass  91  kilograms,  or  200  lbs.  Analysis  I  by  J.  E.  Whit- 
field, and  II  by  C.  Kammelsberg  yielded : 


Constituents. 


Bi]loa(8IOi)  

Titanic  oxide  (TiO«)  

A]iiiiiiiHi(AlflOt)  

Fcrrio  oxide  (FeiO|)  

Inm(Fe)  

NIokel  oxide  (NiO)  

Cobalt  oxide  (CoO)  

FoiToas  oxide  (FeO)  

LimeCGBO)  

UBgOBBlAiUgQ)  

Barium  oxide  (BaO)  

Btrontinm  oxide  (SrO)  

Zirconiuiii  oxide  (ZrO)  

Potash  (KbO)  

8oda(Na«0)  

Chromio  oadde  (CrhOi)  

Phospborio  aoid  (F,Oi) . . . . 

8iilphiir(8)  

Bnlphurlo  anhydride  (80s) 


Per  cent. 
47.09 

.57 
13.60 

.22 
Trace. 

an 

Trace. 
1&03 
lafiO 

7.20 
None. 
None. 
None. 
None. 

aS5 
Trace. 
None. 

a064 


go.  444 


n. 

PereeiU, 
40.23 
.10 
12.55 
1.21 
.10 


20.  S3 
ia23 
(L44 


.12 
.83 
.24 

.28 
.09 


lOLOl 


References.— C.  Sammelsberg,  Ann.  Phys.  Chem.,  vol.  78, 1848,  p. 
585.    G.  P.  Merrill,  Mem.  Nat  Acad.  Sci.,  vol.  14, 1916,  p  14. 
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XABAXOL,  KIROHI8  STEPPBS.  SV8SIA.    Ve.  ITS. 

Stone,  Cw.  Fragment  with  crust,  weighing  5  grams,  from  a  stone 
weighing  3  kilograms,  which  fell  May  9, 1840. 

KENDALL  COlTJrTT.  TEXAS.    Vol.  UB,  S4S. 

Iron,  Hb.  Two  pieces,  one  of  767  grams  and  one  of  1,165  grams. 
Ends  of  mass  with  original  and  etched  surfaces,  showing  brecciated 
structure,  and  schreibersite  and  troilite  (pi  20,  fig.  1).  From  a 
mass  weighing  20.883  kilograms,  or  nearly  46  pounds,  found  in  1887. 
Nothing  known  regarding  fall.   Analysis  by  Scherer  yielded : 


Per  cent. 

Iron  (Pe)  02.65 

Nickel  (Nl)   5.64 

Cobalt  (CJo)   .78 

Copper  (Cu)  ^   .03 

Chromium  (Cr)   .01 

Carbon  (C)   1.62 

Pho^boms  (P)   .34 

Sulphur  (S)   .03 

Chlorine  (CI)   .01 


101.11 

From  this  the  mineral  composition  is  calculated  as: 

Per  cent. 

Nickel-Iron  ^  96. 11 

Schreibersite  .        2. 19 

Carbon   1.60 

Daubreelite   .03 

Troilite  -   .05 

Lawrenclte   .02 


100.00 

Reference. — E.  Cohen,  Ann.  k.  k.  Naturiiist.  Hofmus.,  vol.  16, 
1900,  p.  382. 

KEHTOH  COXnrTT,  KEHTirOXT.    Ho.  806. 

Iron,  Om.  Slice  4  by  4  cm.,  weighing  146  grams.  Shows  faint 
Widmanstatten  figures  and  grains  of  troilite.  From  a  mass  weighing 
163  kilograms,  or  368^  pounds.  Found  in  1889.  Date  of  fall  uncer- 
tain; thought  possibly  to  be  July  7,  1873.  Analysis  by  Davison 
yielded : 

Per  cent 


Iron  (Pe)  91.50 

Nickel  (Ni)   7.65 

CJobalt  (Co)   .84 

Carbon  (C)   .12 


100.20 

with  traces  of  copper,  phosphorus,  and  sulphur. 
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Reference. — ^H.  L.  Preston,  Amer.  Joum.  Sci.,  vol.  44, 1892,  p.  168. 

WOUVt,  XOBBIKAV,  BRXTTAVT  niAVCB.  Vo.  3M. 


Stone,  Ck.  Fragment  weighing  567  grains,  from  a  stone  weigh- 
ing 80  kilograms,  or  176  pounds,  which  fell  on  May  22,  1869.  An 
analysis  by  M.  F.  Pisani  yielded : 

Per  cent. 

Iron  (Fe)   22.25 

Nickel  (Nl)   1. 55 

SulDhur.<S)   2.15 

Copper  (Cu)   Traces. 

Chrome-iron  (Cr»0*+FeO)   Traces. 

Silica  (SiOi)   82.95 

Alumina  (AUO.)   8. 19 

Iron  protoxide  (FeO)   11.70 

Magnesia  (MgO)   23.68 

Lime  (CaO)   1.89 

Soda  (Na>0)  (traces  of  potash  (ICO) )   1. 41 

100.77 

Reference.— F.  Pisani,  C!ompt  Rend.,  vol.  68,  1869,  p.  1489. 

XBSEV,  IWATS,  JAPAV.    Hot.  BOO,  41t. 

Stone,  Ccb.  Fragments  weighing  208  grams  and  318  grams,  with 
dull  black  crust.  Surface  blebby  and  indented  with  broad,  shallow 
pits.  Polifihed  surface  ash  gray,  granular,  and  compact,  traversed  by 
black  veins.  Fell  June  13,  1850.  Known  weight,  7,088  grams. 
Several  fragments  were  found  buried  in  the  ground.  Analysis  by 
Kondo  yielded : 

Per  cent. 

Snica(SiO.)    35.98 

Alumina  (AUG.)  1 

Ferrous  oxide  (FeO)..  f  

Magnesia  (MgO)  22.63 

Lime  (CaO)   2.20 

Boda(Na.O)   .36 

Potash  (KsO)   .60 

Iron  (Fe)  12.79 

Nickel  and  cobalt  ( Ni  and  Co)  —    2. 32 

Phosphorus  (P)   .  31  . 

Manganese  (Mn)   .21 

FMtous  sulphide  (FeS)   6.75 


Reference. — Kotora  Jimbo,  Beitr.  Min.  Japan,  No.  2,  February, 
1906,  p.  87. 

KHTARIVTA.  HmrOAET.   Voe.  IM.  S41,  MC 

Stone,  Cg.  Fragments  and  complete  individuals  with  crust,  weifi^* 
ing  27.8, 205, 211,  and  405.8  grams.   Fell  June  9, 1866.  Oroundmass 


Digitized  by  Google 


92 


BULLETIN  9if  UNITED  STATES  NATIONAL  MUSEUM. 


ash  gray,  granular,  compact.  Structure  diondritia  Original  fall 
over  1,000  stones,  weighing  upward  of  500  kilograms,  or  1,100  pounds. 
This'is  one  of  the  most  interesting  of  stony  meteorites  owing  to  the 
very  full  data  compiled  by  Haidinger  regarding  its  fall,  as  well  as  on 
account  of  the  number  of  stones.  It  was  studied  in  thin  sections  by 
Kenngott  in  1869,  who  recognized  the  presence  of  enstatite,  olivine, 
troilite,  and  native  iron.  These  results  have  since  been  confirmed  by 
Wadsworth.   Analysis  (recalculated  from  Baumhauer)  yielded: 


It  was  in  this  meteorite  that  Dr.  Otto  Hahn  thought  to  have  dis- 
covered fossil  remains  of  sponges,  corals,  and  crinoids.  The  fall  is 
of  further  interest  from  the  fact  that  it  included  one  of  the  largest 
stone  meteorites  known,  a  mass  weighing  294  kilograms  (647  poimds), 
which  is  now  preserved  in  the  Vienna  Museum. 

References, — ^W.  Haidinger,  Sitz.  Akad.  Wiss.  Wien,  voL  54,  pt  2, 
1866,  pp.  200,  475-522.  E.  H.  v.  Baumhauer,  Archiv.  N^erl.,  voL  7, 
1872,  p.  146.   Wadsworth,  Lithological  Studies,  1884,  p.  88. 

XODAIKAVAXh  PAUn  HZXX8,  jfADUAfl,  DTDIA.    Vo.  817. 

Iron,  Obk.  Thin  slab  weighing  90  grams. 


Stony-iron,  Pallasite.  Bough  fragment,  a  coarse  mesh  of  iron  with 
included  olivines,  weighing  287  grams.  The  fragment  represents  his- 
torically one  of  the  most  interesting  meteorites.  It  was  found  by  a 
Cossack  in  1749  on  the  surface  of  the  highest  point  of  a  lofty  mountain 
between  Krasnojarsk  and  Abakansk  in  Siberia,  where  it  was  regarded 
by  the  natives  as  a  holy  tiling  fallen  from  heaven.  It  was  first  nMidc 
blown  to  the  scientific  world  by  the  explorer  Pallas  in  1772.  The 
original  mstss  weighed  about  1,600  pounds,  the  largest  portion  of 
which  is  in  the  museum  at  St  Petersburg.  It  has  been  the  subject  of 
numerous  investigations.  The  olivine  presents  a  perfection  of  crystal 


Silica  (SiO,)  44.30 

Alninlna  ( AIsOs)   3. 067 

Ferrous  oxide  (FeO)  16. 379 

Lime(CaO)   2.727 

Magnesia  (MgO)  22. 16 

Soda(Na/))  i  LOO 

Potash  (KsO)   .658 

Ghromic  oxide  and  ferrous  oxide  (Os^  and  FeO)   .  SO 

Ferrous  sulphide  ( FeS )  ( recalculated )  — ^   2. 22 

Iron  and  nick^  (Fe  and  Nl)  (recalculated)   6. 00 


98.801 


KSASHOJABSK,  JEHI8EI8K,  RfBKRTA.    Vo.  891. 
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outlines  quite  unusual,  some  19  faces  having  been  detected.  Chemical 
analysis  of  the  mineral  by  Baumhauer  yielded : 


Per  cent. 

SUica  (SiOi)  40.87 

Magnesia  (MgO)  46. 98 

Iron  (Fe)   12. 11 


99.84 

which  is  almost  the  theoretical  composition  of  this  species.  Sumler 
thought  to  have  detected  the  presence  of  arsenic,  but  this  has  not  been 
borne  out  by  subsequent  investigation.  The  metallic  portion  was 
analyzed  by  J.  E.  Whitfield,  who  reported : 

Per  cent. 


Iron  (Fe)  89.90 

Nickel  (Nl)   9.52 

Ck)balt  (Co)   .CO 

Pho^horus  (P)   .085 


100.105 

but  no  tin,  though  the  last  named  had  been  reported  by  Keichenbach.. 
Reference, — See  Wiilfing,  p.  187. 

XBA8V0J-V00L,  BASAH,  RUSSIA.    Ho.  184. 

Stone,  Cc.   Six  grams  from  the  interior.   Fell  September  9,  1829. 

KVLESCHOWSA,  F0I.TAWA,  KITSSZA.    Vo.  171. 

Stone,  Cwa.  Two  fragments  weighing  5.5  gram&  Fell  March  12, 
1811. 

XJL  BlOASSB,  ZTOBB,  F&AVOB.  Vo.  m 

Stone,  'Cw.  Weight  76  grams.  Fragment  from  a  stone  weighing 
2.8  kilograms,  or  6  pounds,  which  fell  January  31, 1879. 

LA  OBAHOS,  OLDHAX  OOTOTY,  XSHTITOSY.    No.  M. 

Iron,  Of.  Weight  172  grams.  From  a  mass  weighing  51  kilo- 
grams, or  112  pounds,  found  in  1860.  Analysis  by  J.  L.  Smith 
showed  it  to  contain: 


Per  cent 

Iron  (Fe)  91. 21 

Nickel  (Ni>   7. 81 

Ck>balt  (Co)   .  25 

CSopper  (Ou)  Minute  quantity,  not  estimated. 

Pboephorns  (P)   .06 


99.32 

Gift  of  J-  Berrien  Lindsley. 

Reference. — J.  L.  Smith,  Amer.  Joum.  Sci.,  vol.  81, 1861,  p.  264. 
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L'AIOLB,  ORVB,  VBAVOB.   Vol.  M  ud  48ft. 


Stone,  Cib.  Two  fragments,  weighing  56  and  27  grams,  with 
brownish-black  crust,  stained  by  iron  oxides.  Groundraass  ash- 
gray,  also  stained,  compact,  granular,  chondritic.  Fell  about  1  p.  m. 
April  26, 1803,  the  course  being  from  the  southeast  to  the  northwest. 
Fall  accompanied  by  the  usual  phenomena.  Between  2,000  and  3,000 
stones  fell  over  an  ellipsoidal  area  some  2(  French  miles  in  greatest 
diameter,  the  aggregate  weight  being  not  leas  than  36,843  grams. 
Analysis  by  E.  H.  v.  Baumhauer  diowed  Uie  stone  to  consist  of: 


with  a  trace  of  calcium  sulphate. 

Specific  gravity  on  different  samples  varied  from  3.279  to  3.626. 

This  fall  is  of  interest  since  it  took  place  at  a  time  when  there  was 
still  great  doubt  in  the  minds  of  even  scientific  men  as  to  whether  or 
no  stones  did  actually  fall  from  the  skies.  As  Chladni  himself  wrote: 

Kam  der  fall  von  L'Algle  gerade  zor  rechten  Zelt,  urn  so  Manchen  zum  glauben 
an  das  Neiderfallen  Meteorischen  Massen  zu  nothigen. 

Fletcher  writes : 

Whilst  the  minds  of  the  scientific  men  of  France  were  In  this  unsettled  condi- 
tion there  came  a  report  that  still  another  shower  of  stones  had  fallen,  this  time 
in  their  own  country,  and  within  easy  reach  of  Paris.  To  settle  the  matter 
finally,  if  possible,  the  physicist  Biot,  member  of  the  French  Academy,  was  di- 
rected by  the  minister  of  the  interior  to  inquire  into  the  event  upon  the  spot 
After  a  careful  examination  of  the  stones  and  a  comparison  of  the  statements  of 
the  villagers,  Biot  was  convinced  that — 

1.  On  Tuesday,  AprU  20,  1808,  about  1  p.  m.,  there  was  a  violent  explosion  in 
the  neighborhood  of  L'Aigle,  in  the  department  of  Ome,  lasting  for  five  or  six 
minutes.   This  was  heard  for  a  distance  of  75  miles  around. 

2.  Some  minutes  before  the  explosion  at  L'Algle  a  fireball  in  quick  motion 
was  seen  from  several  of  the  adjoining  towns,  though  not  from  L*Aigie  itself. 

8.  There  was  absolutely  no  doubt  that  on  the  same  day  many  stones  fell  in 
the  neighborhood  of  L'Aigle. 

Biot  estimated  the  number  of  the  stones  at  2,000  or  3,000.  They  fell  within  an 
elli];>se  of  which  the  larger  axis  was  6.2  miles  and  the  smaller  2.5  miles,  and 
this  inequality  might  indicate  not  a  single  explosion  but  a  series  of  them.  With 
the  exception  of  a  few  little  clouds  of  ordinary  character  the  sky  was  quite  clear.* 

The  exhaustive  report  of  Biot  and  its  conclusive  nature  compelled 
the  whole  of  the  scientific  world  to  recognize  the  fall  of  stones  on  the 
earth  from  outer  space  as  an  undoubted  fact. 


Reference, — ^H.  Pfahler,  Ueber  den  Meteoriten  von  L'Aigle,  26 
April,  1803.   Min.  pet  Mitth.,  vol.  18,  1893,  p.  362. 


Percent. 


Nickel-iron 
Pyrrhotite- 
Ghromite.. 
Olivine  


8.0 
1.8 
.6 
45.8 
44.8 


Pyroxene. 


100.0 


>  Memoires  de  I'lnstitut  Nattonal  de  France,  toL.  7,  pt  1.  1806,  p.  224. 
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LAVOt,  LOm-ST-OHXB,  FBAVOB.  Vo.m 

Stone,  Cc.  Fragment  weighing  93  grams,  from  a  shower  of  six 
stones  weighing  in  the  aggregate  51.75  kilograms,  or  114  pounds, 
which  fell  on  July  23, 1872.  Analysis  showed  it  to  consist  of: 

Per  cent. 


Nickel-irom   7.81 

Iron  and  other  metals  combined  with  sulphur   9. 09 

Sulphur  combined  as  above   5. 19 

Silica  17.20 

Iron  protoxide  11. 33 

Manganese   .05 

Magnesia  13. 86 

Sodium  chloride   .12 

Insoluble  constituents  33. 44 

Hygrometric  water   1. 24 


99.33 

The  above  is  interesting  on  account  of  the  reported  occurrence  of 
sodium  chloride.  There  is  a  doubt,  however,  as  to  the  correctness  of 
this. 

Reference— yf.  Flight,  History  of  Meteorites,  1887,  p.  54. 
LAvgoar,  bouohxs-du-bhove.  fbavos.  aro.  so. 

Stone,  Cia.  Fragment  from  interior  weighing  72  grams.  One  face 
polished,  showing  chondrules  and  metallic  grains.  Fell  on  June  20, 
1897.  An  analysis  by  Meunier  showed : 

Per  cent. 


Nickel-iron   8.80 

Pyrrhotlte  i   6,85 

Chromite   .  54 

Enstatite  (with  plagioclase)   52.21 

Olivine  (by  difference)   32. 10 


100.00 

Reference.—^.  Meunier,  Compt.  Rend.,  vol.  131, 1900,  pp.  969-972. 

LENABTO,  OALZOIA,  AV8TBIA.    Ho.  460. 

Iron,  Om.  Slice,  50  by  65  by  5  mm.,  weighing  132  grams.  From  a 
mass  weighing  1,086  kilograms  reported  to  have  fallen  in  1814.  This, 
however,  considered  doubtful.   Chemical  analysis  by  W.  S.  Clark 


showed: 

Per  cent. 

Iron  (Fe)  90.153 

Nickel  (Ni)  1   6.553 

Cobalt  (CJo)   .502 

Manganese  (Mn)  .145 

Ck^^r  (Cu)   .  08 

Tin  (Sn)  .   .082 

Sulphur  (S)  1   .482 

Iron  phosphide.   1. 226 


09.223 
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This  iron  was  investigated  by  Thomas  Graham  and  found  to  yield 
2.85  times  its  volume  of  gas,  of  which  85.68  was  hydrogen,  4.46  carbon 
monoxide,  and  9.86  nitrogen. 

References. — W.  S.  Clark,  Dissertation  on  Meteorites,  1852,  p.  89. 
T.  Graham,  Compt.  Rend.,  vol.  64,  1867,  p.  1067. 

LEXnraTOH  county,  SOXTTE  CABOLINA.    Ho.  10. 

Iron,  Og.  Weight,  45  grams.  Fragment  showing  octahedral  struc- 
ture. Date  of  fall  unknown;  found  1880.  Weight  of  original  mass, 
4,750  grams. 

Analysis  yielded,  for  the  iron : 

Per  cent. 


Iron  (Fe),  with  traces  of  maDganese  (Mn)  U2. 416 

Nickel  (Ni)   6.077 

Cobalt  (Co)   .927 

Insoluble  matter   .264 


99.084 

Specific  gravity,  7 ;  of  the  iron  freed  from  troilite  and  schreibersite, 
7.405. 

Reference. — C.  U.  Shepard,  Meteoric  iron  from  South  Carolina. 
Amer.  Joum.  Sci.,  vol.  21, 1881,  p.  117. 

LICK  CBEEX,  DAVIDSON  COUNTY,  NOKTH  CABOLINA.    No.  418. 

Iron,  H.  Irregular  mass,  35  by  18  by  12  mm.,  weighing  18  grams, 
from  a  mass  weighing  1.24  kilograms,  found  in  1879. 

LUCE  GEEEK»  NEAB  O^AIBO&NE,  XONBOE  COUNTY,  ALABAMA.   No.  S70. 

Iron,  H.  A  slice,  8  by  5  by  2  cm.,  weighing  523  grams,  from  a  mass 
weighing  40.888  kilograms.  Found  about  1833  or  1834,  and  nothing 
known  regarding  fall.  The  iron  is  of  historical  interest,  being  the 
first  in  which  iron  protochloride  was  discovered,  which  was  later 
named  lawrencite. 

References.— T.  Jackson,  Amer.  Joum.  Sci.,  vol.  84,  1838,  p.  332  ; 
also  vol.  48,  1845,  p.  145. 

LDIEBIOS,  ADABS,  IRELAND.   No.  M6. 

Stone,  Cga.  Weight,  24  grams.  Fragment  from  interior,  show- 
ing black  veins  and  slickensided  surfaces.  Fell  September  10,  1813, 
about  6  o'clock  in  the  morning.  Original  weight,  106  pounds,  accoid- 
ing  to  Wiilfing.   The  composition,  as  made  out -by  Apjohn,  is : 

Percent. 


Iron  and  nickel   23. 07 

Pyrrhotite   4. 88 

Ghromite   3. 34 

Earthy  matrix  '.   68. 47 

Alkalies  and  loss   .  74 


100.00 
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Specific  gravity,  8.621  to  4.28.  The  earthy  matrix,"  as  indicated 
by  the  analysis,  is  composed  mainly  of  olivine  and  pyroxene.  Color, 
gray. 

Reference. — James  Apjohn,  Trans.  Boyal  Irish  Acad.,  voL  IS, 
1837,  pp.  17-«0. 

LION  UVSB,  GREAT  VAMAaVALAlTD,  SOUTH  AnZOA.    Vo.  S». 

Iron,  Of.  Weight,  84.87  grams.  Date  of  fall  unknown.  Brought 
to  London  in  1852  and  thence  transferred  to  the  Shepard  collection 
at  Amherst,  Massachusetts.  Original  weight,  80.5  kilograms  (178 
pounds) .   Shepard's  analysis  yielded : 

Per  cent. 

Nickel   6. 70 

Ircm  with  traces  of  phosphorus,  sulphur,  tin,  and  po- 
tasBium   83.80 


100.00 

Other  analyses  made  at  intervals,  by  von  Baumhauer  and  van  der 
Boon  Mesch  (1866)  and  by  Sjostrom,  as  given  by  Cohen  (Meteorisen 
Studien,  1897,  p.  48),  show  a  considerable  variation.  The  latest,  by 
Sjostrom,  gave  results  as  follows: 


Per  cent. 

Iron  (Fe)   92.06 

Nickel  (Ni)   7.79 

Gobalt  (Co)   .09 

Phosphorus  (P)   .05 


100.59 

References. — C.  TJ.  Shepard,  Amer.  Joum.  Sci.,  vol.  15, 1858,  p.  1; 
£.  Cohen,  Ann.  k.  k.  Naturhist.  Hofmus.,  vol.  12, 1897,  p.  43. 

II88A,  BUVZLAU,  BOHEXIA,  AUSTBIA.   Ho.  888. 

Stone,  Cwa,  sometimes  Cwb.  Weight,  47  grams.  Fell  September 
8, 1808,  the  fall  being  accompanied  by  the  usual  r^rts,  but  no  light 
observed.  Four  or  five  stones  fell,  weighing  altogether  10,366  grams. 
Analysis  by  Klaproth,  as  quoted  by  Buchner  (Die  Meteoriten  in 
Sammlungen,  1863,  p.  27),  yielded  : 

Per  cent. 


8Uica(SiOi)   43.00 

Alumina  (A1,0.)    1.25 

Ifagnesia  (MgO)   22.00 

Lime  (OaO)  1   .60 

Iron  (Fe)   29.00 

Nickd  (Ni)   .60 

Hanganons  oxide  (MnO)  .   .25 

Sulphur  (S)  and  loss   8.60 


100.00 

0692*— Bull.  94— 16  1 
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A  fine-grained,  light  gray,  chondritic  stone  with  pyrrhotite  and 
metallic  particles  visible  to  the  unaided  eye.  Stone  traversed  by  fine 
dark  veins. 

References. — ^K.  von  Schreiberg,  Gilbert^s  Ann.  Phys.,  vol.  80, 
1808.   O.  Buehner,  Die  Meteoriten  in  Samndungen,  1863,  p.  26. 

LLAVO  DEL  ZHCA,  8S  LEAOVSS  BOTTrHEABT  OF  TOI.TAZ.,  ATACAMA,  CHZLB.  Vo.  IM. 

Stony-iron,  M.  Weight,  66  grams,  from  a  mass  weighing  3445 
grams  found  in  1888. 

LODHBAH.  FmriATTB,  EAST  ZVDIA.   Vo.  481. 

Stone,  Lo.  Fragments  from  interior  weighing  17.52  grams.  Fell 
October  1, 1868.  Is  of  interest  on  account  of  its  granular  and  friable 
nature  and  the  unusual  crystallographic  development  of  the  olivine 
and  bronzite.  The  mineral  composition,  as  determined  by  Tscher- 
mak,  is : 

Percent. 

Nickel-iron   32.6 

OUvlne    28.9 

Bronzite  witli  some  chromite  and  anortliite   31.2 

Pyrrhotite   7.4 


100.00 


Reference. — G.  Tschermak,  Sitz.  Akad.  Wiss.  Wien,  vol.  61,  1870, 
p.  465. 

LOVO  ZSLAKn,  PHIXXZPS  COUHTY»  KAVSAB.    Vo.  lU. 

Stone,  Cia.  Weight,  1,893  grams;  in  three  pieces,  (A)  weighing 
493  grams,  having  a  slickensided  surface,  later  smoothed  to  a  smooth 
brown  crust;  (B)  weighing  159  grams;  and  (C)  weighing  1,241 
grams.  All  have  surfaces  much  oxidized  and  in  places  encrusted 
with  calcium  carbonate.  Date  of  fall  unknown;  found  in  1891. 
Original  weight  some  936  kilograms,  of  which  the  larger  portion, 
in  many  pieces,  is  in  the  collections  of  the  Field  Columbian  Museum. 
Described  by  Weinschenk  as  a  dark  green  stone  showing  metallic 
iron,  with  crystalline  structure  (rarely  chondritic)  plainly  evident 
to  the  unaided  eye.  The  mineral  composition  is  given  as  olivine  and 
bronzite,  sometimes  the  one  and  sometimes  the  other  prevailing, 
rarely  a  monoclinic  p3rroxene  (diallage),  pyrrhotite,  chromite,  and 
metallic  iron.  Analysis  by  H.  W.  Nichols  yielded; 
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Per  cent. 

SUIca  (SiO.)  35.65 

Alumina  (AhO.)   3.08 

Ferrous  oxide  (FeO)  22.85 

Kagnesia  (MgO)  22.74 

Lime  (CaO)   1.40 

Soda  (Na,0)  1   .25 

Potash  (KaO)   .03 

Iron  (Fe)   2.60 

Nickel  (Ni)   .67 

Ck>balt  (CJo)   .04 

Sulphur  (S)   1.90 

Phosphorus  (P)   .06 


91.27 

References, — E.  Weinschenk,  Min.  pet.  Mitth.,  vol.  14, 1895,  p.  471. 
0.  C.  Farrington,  Field  Col.  Mus.  PubL,  Geol.  Ser.,  vol.  1,  1902,  p. 
297. 

I.0STTOWV,  OHSBOKEE  COUVTY.  OEOROIA.    Vofl.  88»  411. 

Iron,  Om.  Thirteen  grains  from  a  mass  weighing  300  grams, 
fotmd  in  1867. 

LITIS  LOPEZ,  SOOORBO  OOUNTY,  VEW  XEXIOO.    Noi.  817,  461. 

Iron,  Om.  Fragment  2  by  5  cm.,  weighing  22  grams,  and  an 
irregalar  slice  35  by  75  mm.,  weighing  118  grams,  from  a  mass 
weighing  6,903  grams  found  in  1896.   Chemical  analysis  by  Mariner 


and  Hoskins  yielded : 

Per  cent. 

Iron  (Fe)   91.312 

Nickel  (Ni)   8.170 

CJobalt  (Co)   .  160 

SUicon  (Si)   Trace. 

Phosphorus  (P)   .333 

Sulphur  (S)   .013 

Carbon  (C)   .012 


100.000 

Reference. — ^H.  L.  Preston,  Amer.  Joum.  Sci.,  vol.  9,  1900,  p.  283. 

LinCPKDr,  STEWART  COinfTY,  OEOROIA.   Vo.  865. 

Stone,  Cck.  Weight,  29  grams.  Fragment  with  crust;  compact, 
fine  gray  ground  with  darker  chondrules;  metallic  portion  evident 
only  in  small  glittering  points.  Fell  on  the  morning  of  October  6, 
1869;  original  weight,  357  grams  (12|  oz.).  Analyses  by  J.  Law- 
rence Smith  showed:  Metallic  portion,  7  per  cent  This  yielded: 
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Iron,  86.92 ;  nickel,  12.01 ;  cobalt,  0.75.  Analyses  of  tiie  silicate  por- 
tion yielded : 


Constituents. 

ooinDie  in 
Ha  58.06. 

Insolnble 
In  Ha 
41.96. 

Per  cent. 

Per  cent. 

41.08 

56.08 

.33 

5.89 

18.45 

15.21 

41.06 

2L00 

.10 

Soda  (NatO)  with  a  little 

X97 

100.91 

101.90 

From  these  results  was  calculated  the  mineral  composition  as  below : 

Percent. 

Nickeliferous  Iron   7. 00 

Magnetic  pyrites   6. 10 

Bronzlte 

  86.90 

Albite  or  oligodase 
Chrome  iron 

100.00 

Reference. — J.  L.  Smith,  Amer.  Joum.  Sci.,  vol.  60,  1870,  pp, 
839-^1. 

LirrsoHAinao  (lakpa).  atacama  ssssbt,  ohzls.  vo.  «it. 

Stone,  Cg.   70-gram  fragment  from  a  mass  found  in  I860. 

XAOAO,  KID  GBAVDE  SO  HOSTS,  BSAZIL.  No.  184. 

Stone,  Cia  or  Ci.  Weight,  68.5  grams.  Fell  November  11,  1836, 
at  5  o'clock  in  the  morning,  with  the  usual  detonations  and  brilliani 
light.  The  stones  were  first  stated  to  fall  over  an  area  of  some  ten 
leagues  radius.  Very  many  stones  fell,  weighing  from  one-half  tc 
40  kilograms  each.  Total  weight  not  known.  Wulfing  accounts 
for  but  2,902  grams.  No  analysis  seems  to  have  been  made,  nor  t 
satisfactory  mineralogical  determination. 

Reference. — O.  A.  Derby,  Meteoritos  Brasileiros,  Bevista  do  Obser 
vatorio,  1888,  p.  7. 

xoxiHHST,  coixnr  coimrr,  tsxab.  sot.  im.  mo. 

Stone,  Cs  ( ?).  Two  pieces,  weighing  66  and  1,168  grams.  From  i 
mass  weighing  about  100  kilograms,  thought  to  have  fallen  in  1870 
Fragment  with  reddish  brown,  much  oxidized  crust.   Ground  green 
:  .black,  fine,  and  compact.   Susceptible  of  a  polish.  Chondrulei 
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ibundant  and  of  all  sizes  up  to  7  mm.  Whitfield  found  the  stone 
to  consist  of: 

Percent. 


TroUite   6.26 

Sdirelberslte  .   .68 

Metal  1   5. 70 

Ghromlte   .11 

Silicate  minerals  ^   87. 85 


100.00 

The  silicate  portion  yielded : 

SUlca  (SiO.)   43.80 

Alumina  (AWX)   15.18 

Ferrous  oxide  (FeO)   8. 45 

Lime  (CaO)   1.88 

Magnesia  (MgO)   30. 48 

Manganous  oxide  (MnO)   .  25 

Nickel  oxide  (NIO)   .  51 


100.06 

The  metallic  portion  yielded : 

Iron  (by  difference)   85. 84 

CJobalt  (Co)   .92 

Copper  (Cu)   .08 

Nickel  (Nl)   13. 16 


100.00 

Recalculated  these  analyses  give  the  composition  of  the  stone  as  a 


whole,  as  follows: 

Per  cent 

Silica  (SiOi)   87.90 

Alumina  (AlsCs)   13.29 

Ferrous  oxide  (FeO)   7. 40 

Lime  (CaO)   1.65 

Magnesia  (MgO)   26.69 

Manganous  oxide  ( MnO )   .21 

Nickd  oxide  (NiO)   .44 

Iron  (Fe)   5.07 

Cobalt  (Co)   .05 

Cower  (Cu)   .004 

Nickel  (Ni)   .92 

Phosphorus  (P)   ,05 

Ferrous  sulphide  (FeS)   6. 26 

Chromite   .  11 


100.044 

Reference. — G.  P.  Merrill,  Amer.  Joum.  Sci.,  vol.  35, 1918,  p.  520, 

XASXS,  HZBLVOABI,  aATSUlCA,  JAPAV.    Vol.  llt»  407. 

Stone,  Cwa.  Weight,  40.2  grams.  Two  fragments  with  crust. 
Pell  November  10, 1886,  at  8  p.  m.  Total  original  weight,  828  grams. 
The  stone  does  not  seem  to  have  been  analyzed  or  otherwise  studied. 
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Reference. — Kotora  Jimbo,  Beitr.  Min.  Japan,  No.  2,  1906,  p.  80. 

XAOVBA  (ABYA),  8ZLANI0ZA,  HUHOABY.    Nofl.  tt,  tlO. 

Iron,  Og.  Two  slices,  weighing  98  and  102  grams,  respectively. 
Etched  showing  Widmanstatten  figures.  Found  in  1840;  date  of  fall 
unknown.  Original  weight  perhaps  30  zentners  (3,000  pounds?),  of 
which  the  greater  part  was  smelted,  only  some  two  zentners  (200 
pounds?)  being  saved.  Composition:  Analysis  by  Patera  (I)  and 
Lowe  (II)  yielded: 


Constituents. 

L 

n. 

Percent. 

Per  cent. 

92.23 

9a02 

Nickel  (Ni)  

6.76 

7.33 

Residue  (Si  and  C)  

lAl 

1.17 

100.30 

99.41 

It  was  the  nickel-iron  phosphide  found  in  this  iron  to  which 
Haidinger  and  Patera  first  gave  the  name  schreibersite. 
Reference. — See  Wulfing,  p.  211. 

MAVBHOOX,  BEHGAL,  EAST  IVDIA.    Vofl.  147,  480. 

Stone,  Am.  Fragments  weighing  12  grams,  from  a  shower  of  three 
stones  weighing  collectively  1.5  kilograms,  which  fell  December  22, 
1863.  The  stone  is  breccia-form  in  structure  and  consists  of  olivine, 
bronzite,  feldspar,  chromite,  metallic  iron,  and  troilite.  A  chemical 
analysis  by  H.  B.  von  Foullon  yielded: 

Per  cent 


.  Smca  (Sia)   40.12 

Ferric  oxide  ( FeaO. )   .  83 

Chromic  oxide  (Cr,Oa)   .55 

Alumina  (AWX)   1.80 

Ferrous  oxide  ( FeO )   20. 53 

Manganous  oxide  (MnO)   .07 

Magnesia  ( MgO )   27. 30 

Lime  (CaO)   l.»3 

Soda  (Na,0)   .44 

Potash  (K/))   .20 

Iron  (Fe)   4.24 

Nicliel  (Ni)   .91 

Sulphur  (S)   1.70 

Phosphorus  (P)   .20 


100.82 

References. — ^W.  Haidinger,  Der  Meteorstein  von  Manbhoom.  Sitz. 
Akad.  Wiss.  Wien,  vol.  50,  1864,  p.  241.  H.  B.  von  Foullon,  Ann. 
k.  k.  Naturhist  Hofmus.,  vol.  8, 1888,  p.  203. 
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MABIOV  (9  MZLB8  T&OU),  UNIT  OOirVTT,  IOWA.    Vo.  461. 

Stone,  Cwa.  Fragment  about  70  by  75  mm.,  with  crust,  weighing 
45  grams.  Fell  February  25,  1847.  (See  Hartford,  Linn  County, 
Iowa.) 

XABJALAHTI,  FINLAVD.    Vo.  S19. 

Stony-iron,  Pallasite.  Fragment  weighing  846  grams,  from  a  mass 
weighing  44.8  kilograms,  which  fell  on  June  1,  1902.  It  has  been 
the  object  of  detailed  investigation  by  L.  H.  Borgstrom,  who  reports 
it  to  consist  of  some  80  per  cent  by  weight  of  nickel-iron  and  20  per 


cent  olivine.  The  iron  yielded : 

Per  cent. 

Iron  (Fe)  92.2S 

Nlckrf  (Ni)   7.18 

CSobalt  (CJo)   .42 

Chromium  and  phosphorus  (Or  and  P)  None 


09.83 

The  olivine  yielded: 

,  Per  cent. 

SUica  (SIO.)  40.26 

Ferrous  oxide  (FeO)  11.86 

Magnesia  (MgO)  47.26 

Chromic  oxide  (Cr,0*)   .12 

Potash  (K,0)    .06 

Soda  (Na.O)   .04 


09.59 

Analyses  were  also  given  of  the  fused  crust  and  the  kamacite- 
taenite-plessite  compound. 

Reference. — ^L.  H.  Borgstrom,  Die  Meteoriten  von  Hvittis  und 
Marjalahti.   Bull.  Comm.  geol.  Finlande,  No.  14, 1903,  p.  45. 

MAKT.  XcLEVHAH  COUNTY,  TEXAS.    Vo.  ttl. 

Iron,  Of.  Weight,  456  grams.  Slice  etched,  showing  typical  Wid- 
manstatten  figures:  small  nodules  and  veins  of  troilite  and  schreiber- 
site.  Weight  of  original  mass,  7,149  grams.  Date  of  fall  unknown. 
Found  in  1898.   Chemical  composition,  as  determined  by  H.  N. 


Stokes: 

Percent. 

Iron  (Fe)  89.68 

Nickel  (Ni)   9.20 

CJobalt  (CJo)   .88 

CJopper  (Ou)   .037 

Phosphorus  (P)   .158 

Sulphur  (S)   .017 

Chromite  (FeOOaO.)   Trace 

Ferric  oxide  (Fe»Oi)   Trace 


99.422 
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The  mineral  composition  as  calculated  from  analyses  is: 


Percent 

Nlckel-lron  98. 81T 

Scbreibersite   1. 06 

Trolllte   .  05 

GhFomite   Trace 

Secondary  iron  oxide  (FeiOi)  _   Trace 


99.427 

The  structure  is  octahedral,  with  fine  plates  of  taenite.  In  com- 
position and  structure  it  so  closely  resembles  the  Carlton-Hamilton 
iron  as  to  lead  to  the  suggestion  by  Merrill  that  it  may  belong  to 
the  same  fall. 

Gift  of  O.  C.  Charlton. 

Reference. — George  P.  Merrill  and  H.  N.  Stokes,  A  new  iron 
meteorite  from  Mart,  Texas.  Proc.  Washington  Acad.  Sci.,  vol.  2, 
1900,  p.  41. 

MATATIELA,  EAST  QRiaUALAKD,  BOUTH  AFBIGA.    Ho.  488. 

Iron,  Om.  A  70-gram  end  slice,  triangular  in  outline,  showing  por- 
tion of  original  surface,  from  a  mass  weighing  298  Idlograms  (657 
pounds)  found  about  1885.  Analyses  by  Dr.  J.  Fahrenhorst  yielded 
the  results  given  below.  No.  I  being  the  total  composition  and  11  that 
of  the  metal  minus  the  schreibersite,  troilite,  and  lawrencite: 


Constituents. 


Iron(Fe)  

Nickel  (Ni).... 
Cobalt  (Co)... . 
Copper  (Ou).... 
Chiomhim(Cr). 

Carbon  (C)  

Qilorine(Cl)... 
Phosphonu  (P) 
Sulphur  (8)...., 


I. 

n. 

Percent, 

Percent. 

92.90 

92.21 

7.80 

7.03 

.67 

.05 

.03 

.03 

None. 

None. 

0.08 

a08 

.03 

.19 
.03 

100.58 

100.00 

The  mineral  composition  as  calculated  is: 

Per  cent. 

Nlckel-lron   98.64 

Iron-nlckel-phosphide   1. 23 

Troilite   .08 

Lawrencite   .05 


100.00 

Specific  gravity,  7.808. 

Gift  of  South  African  Museum. 

Reference. — E.  Cohen,  Ann.  S.  African  Mus.,  vol.  2, 1900,  p.  9. 
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BWIKIHTAl,  YATiFAHATlO,  OHZU;  Alio  kaown  at  Bl  OliaaaniUiio.   Vo,  91S. 

Iron,  Qm.  Weight,  206  grams.  Slice  about  11  by  9  cm.  by  5  nmi. 
Etched  and  showing  Widmanstatten  figures.  Date  of  fall  unknown; 
found  in  1884  and  described  in  1890.  Original  weight,  43.4  kilograms. 

Reference.—^.  E.  Howell,  Proc  Rochester  Acad.  Sci.,  voL  1, 1890, 
p.  99. 

JCnrAB  GXRASB,  BBAZIL.   Vo.  lOt. 

StcMie,  Cwa.  Fragment  weighing  11  grams. 

MnroT,  TAVSY  oommr,  xzBsoirEi.  vo(k  ut.  mn,  sit. 

Stony-iron,  Mesosiderite.  Weight,  268  grams.  In  three  pieces, 
weighing  84  grams,  108  grams,  and  126  grams.  Shows  the  reticulated 
metallic  portion  holding  the  siliceous  material  consisting  of  olivine, 
bnmzite,  aiigite,  and  plagioclas^  Date  of  fall  uncertain.  First  de- 
scribed in  1860.    Original  mass  weighed  89.342  kilograms  (197 


pounds.  Analysis  by  Whitfield  yielded : 

Metallic  portion:  Percent 

Iron  (Fe)   89.41 

Nickel  (Nl)   10.41 

Cobalt  (Co)   .29 

Phosphorus  (P)    .16 


100.27 

Stony  portion: 

Silica  (SiO.)  46.88 

Alumina  WiO%)   7.89 

Ferrous  oxide  (FeO)  19. 78 

Lime  (CaO)   6.02 

Magnesia  (MgO)  17.96 

Nlckd  sulphide  (NiS)   1. 67 

Ferrous  sulphide  (FeS)   .54 


99.69 

The  silicate  portion  yielded: 


CODStitlMDtt. 

Insoluble 
portion. 

SolnUe 
portion. 

Per  cent. 

PiretnL 

26.96 

62.89 

17.09 

7.11 

35.98 

14.68 

15.98 

4.49 

Mi«iMsla(MgO)  

3.40 

21.33 

100.00 

100.00 

i 
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Kecalculations  of  these  analyses  give  the  following  figures  to  show 
the  composition  of  the  entire  meteorite : 


Per  cent. 

Silica  (SiOa)   20.64 

Alumina  (AUO.)   3.55 

Ferrous  oxide  (FeO)   8.88 

Magnesia  (MgO)   a  08 

Lime  (CaO)   2.71 

Iron  (Fe)   49.18 

Nickel  (Ni)   5.78 

CJobalt  (Co)   .16 

Phosphorus  (P)   .08 

Iron  sulphide  (FeS)   .99 

100.00 

Specific  gravity  of  mass,  4.484. 


This  stone  is  doubtless  identical  with  that  of  Newton  Coiintyi 
Arkansas,  described  by  J.  Lawrence  Smith  in  1865.  The  34-gram 
piece  the  gift  of  George  F.  Kunz. 

Reference, — G.  F.  Kunz,  Amer.  Joum.  Sci.,  vol.  34,  1887,  p.  467. 
It  should  be  noted  that  on  page  469  of  this  paper  Mr.  Kunz  made  a 
very  obvious  error  in  tabulating  the  soluble  silicate  portion  as  insolu- 
ble, and  vice  versa. 

MISSHOF,  COTOLAND,  BUSBIA.    Hoi.  886,  847. 

Stone,  Cc  Two  pieces  with  crust,  weighing,  respectively,  45 
grams  and  109  grams.  Weight  of  original  mass,  5,800  grams.  Fell 
on  the  afternoon  of  April  10, 1890,  at  about  4  o'clock.  The  stone  is  de- 
scribed by  Bruno  Doss  as  an  aggregate  of  chondrules  and  isolated 
fragments  of  olivine  and  enstatite  imbedded  in  an  ash-gray  ground  of 
a  tuf  aceous  nature.  Pyrrhotite  and  native  iron  occur  in  small  quan- 
tities. There  are  also  present  other  silicate  minerals,  as  a  triclinic 
feldspar  and  a  monoclinic  pyroxene.  The  rhombic  pyroxene  is  poly- 
synthetically  twinned.  Chromite  occurs  in  the  usual  small  granular 
form.  A  chemical  analysis  by  E.  Johanson  yielded: 


Per  cent. 

Silica  (SlOt)   34.96 

Alumina  (AUO.)   .29 

Chromic  oxide  (CraO.)   1.368 

Tin  oxide  (SnOa)   .156 

Iron  (Fe)   14.806 

Nickel  (Nl)   1.35 

CJopper  (Cu)   .19 

Manganese  (Mn)   .276 

Ferrous  oxide  ( FeO )   11. 85 

Manganous  oxide  (MnO)   4.372 

Magnesia  (MgO)   19.33 

Potash  (KtO)  .   1.13 

Soda  (Na,0)   3.94 

TroUlte  (FeS)   5.75 

Pyrrhotite  (Fe^S*)   .54 

Chlorine  (01)   .007 

100. 315 
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The  mineral  composition  as  given  is: 

Per  cevt. 

Nickel-iron  17.95 

Pyrrhotite   5. 82 

SiUcate  soluble  In  HCl  (37  per  cent  olivine)  46. 52 

Silicate  insoluble  in  HCl  (mainly  bronzite)  29. 26 

Chrome  iron   .45 

Soluble  in  water   .  12 


100.12 

Reference. — ^B.  Doss  and  E.  Johanson,  Der  Meteorit  von  Misshof. 
Arbeiten  des  Naturforscher-Vereins  zu  Biga,  Heft.  7, 1891. 

XZBTEOA,  OAZAOA.  XEXIOO.    Ho.  4S9. 

Iron,  Om.  Slice  16  by  17  cm.,  weighing  1,280  grams.  From  a  mass 
weighing  421  kilograms,  or  927  pounds,  found  about  1804  and  first 
described  in  1843.  An  incomplete  analysis  by  C.  Bergemann  yielded : 

Per  cent. 


Iron  (Fe)   86.857 

Nickel  (Ni)   9.917 

Cobalt  (Co)   .745 

Phosphorus  (P)   .070 

Sulphur  (S)   .553 

Insol.  residue   .  975 


99. 117 

The  insoluble  residue  consisted  -of  carbon,  iron,  phosphorus,  and 
nickel. 

Reference. — C.  Bergemann,  Pogg.  Ann.,  vol.  100, 1857,  p.  246. 

MOOS,  TXAHSYLYAHIA,  HXTVOABT.    Vol.  18,  467. 

Stone,  Cwa.  Thirty -six  nearly  complete  individuals  weighing  from 
7  to  86  grams.  One  fragment  with  crust,  weighing  325  grams,  and 
19  smaller  fragments,  weighing  430  grams.  Aggregate  weight,  1,607 
grams.  Fell  February  3, 1882,  at  4  o'clock  in  the  afternoon.  This  fall 
was  one  of  the  most  remarkable  on  record,  the  number  of  fragments 
being  estimated  as  upward  of  3,000,  the  aggregate  weight  of  which 
was  from  174,113  grams  to  300,000  grams,  the  largest  known  mass 
weighing  70,000  grams.  The  stones  were  distributed  over  an  area  of 
some  8  by  .6  miles,  according  to  Fletcher,  or  an  area  of  60  square  kilo- 
meters, according  to  Koch.  The  chemical  composition  of  the  stone, 
according  to  Koch,  is  as  follows: 


Digitized  by 


108         BITLLETIN  94,  UNITED  STATES  NATIONAL  MUSEUM. 


9J 


88. 6S 


Iron  (Fe)  .   7.88] 

Manganese  (Mn)   .57 

Nickel  (Ni)   1.88 

Cobalt  (Co)  Trace. 

SUica  (SiO,)   42.74 

Alumina  (AUOi)  Trace. 

Ferrous  oxide  ( FeO )   20. 86 

Manganous  oxide  (MnO)   1.12 

Magnesia  (MgO)  1   16.85 

Lime  (OaO)   2.78 

Soda  (Na,0)   1.20 

Potash  (K,0)  1   .21 

Llthla  (LUO)  Trace. 

Sulphur  (S)   2.ei 

Phosphorus  (P)   .41 

Carbon  (C)  (?)   .18 

Chromite  1   1. 56^ 

88.61 

Subtracting  the  sulphur  and  phosphorus  as  belonging  to  troilite 
and  schreibersite,  99.51—1.39=98.12:  Soluble  in  hydrochloric  acid, 
62.30;  insoluble  in  hydrochloric  acid,  47.70. 

According  to  Tschermak's  description,  the  stone  is  chondritic,  of  a 
gray  color,  flecked  with  rust  spots,  and  traversed  by  fine  black  veins. 
The  mineral  composition  is  olivine,  enstatite,  diallage,  a  plagioclase 
feldspar,  chromite,  pyrrhotite,  metallic  iron,  and  an  amorphous  black 
undetermined  substance. 

References, — ^A.  Koch,  Min.  pet.  Mitth.,  vol.  6,  1883,  p.  234.  Q. 
Tschermak,  Sitz.  Akad.  Wiss.  Wien.,  vol.  85,  1882,  p.  195. 

MODOa  SOOTT  OOmfTT,  XAK8A8.   Vol.  360.  SSt. 

Stone,  Cwa.  Two  complete  individuals,  weighing,  respectively, 
1,170  grams  and  2,268  grams,  representing  the  second  and  fourth 
largest  stones  out  of  a  shower  of  15  stones  having  an  aggregate 
weight  of  16  kilograms  (about  35  pounds),  which  fell  on  the  night 
of  September  2, 1905,  at  about  10  p.  m.  (pi.  25,  fig.  2).  The  fall  was 
observed  and  described  by  Mr.  J.  K.  Freed,  to  whom  the  United 
States  National  Museum  is  indebted  for  the  two  samples  here  re- 
corded, and  from  whose  accoimt  the  following  has  been  taken : 

The  first  explosion  of  tbe  meteorite  is  said  to  have  occurred  when  it  was 
about  6  miles  due  west  of  Scott  City,  and  to  imve -occasioned  a  terrific  roar 
plainly  heard  for  a  distance  of  25  miles,  awakening  those  who  had  already 
gone  to  sleep  and  frightening  people  for  miles  around.  Its  appearance  at  the 
time  of  the  explosion  was  variously  described  as  like  the  *'  headlight  of  a  loco- 
motive^"  and  as  a  *'  white  Ught  as  big  as  a  haystack  afire."   Eighteen  mUes 
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■oath  of  Scott  City  It  is  stated  to  have  occasioned  light  enough  to  enable  one 
to  pick  up  a  pin.  Following  the  explosion  there  was  a  noise  compared  with  the 
discharge  of  a  heavy  battery  of  artillery  or  of  a  heavy  wagon  running  rapidly 
over  the  froasen  ground,  the  noise  gradually  dying  away  like  rolling  thunder  in 
the  distance.  Some  claim  to  have  heard  the  whistling  of  rocks  through  the  air 
like  ballets  or  heavy  hail,  while  Mr.  Freed  himself  compared  the  sound  to  that 
of  "  a  mighty  swish-h-h,  resembling  the  sound  of  a  sky  rocket" 

A  search  extending  over  a  period  of  several  months  resulted  in  the 
finding  of  some  15  specimens,  as  noted  above,  scattered  over  an  area 
of  2  by  7  miles  in  the  vicinity  of  Modoc,  a  small  town  on  the  Missouri 
Pacific  Bailroad.  These  were  mostly  complete  individuals,  the  largest 
of  which  weighed  4,640  grams.  They  were  nearly  all  covered  with 
dull  brown-black  crust,  as  shown  in  the  specimens,  showing  no  ap- 
preciable traces  of  flow  structure  or  perceptible  thickening  in  any 
part,  and  the  surfaces  as  a  whole  are  remarkably  free  from  pittings. 
A  broken  fracture  shows  a  gray,  distinctly  chondritic  stone  with 
small  black  veins.  The  mineral  composition  is  essentially  olivine  and 
enstatite,  together  with  metallic  iron  and  troilite.  Chondrites  incon- 
spicuous on  broken  surface.  Chemical  analyses  by  Wirt  Tassin 
yielded  the  following  results: 

If  etalUc  portion : 

Per  cent. 


Iron  (Fe)   6.56 

Nickel  (Ni)   .68 

Cobalt  (CJo)   .034 


7.274 

Soluble  silicate  portion: 

Silica  (SIC)  17.38 

Ferrous  oxide  (FeO)  10.95 

Alumina  AltOt)   .20 

Lime  (CaO)   .14 

ICagnesia  (MgO)  17.73 


46.40 

Insolnble  sUicate  portion:  i 

SUica  (SiO.)  26.75 

Ferrous  oxide  (FeO)   4.42 

Manganous  oxide  (MnO)   .  10( ?) 

Alumina  (AW»)   2.27 

Lime  (CaO)   1.60 

Magnesia  (MgO)   8.72 

Potash  (K»0)  Present,  but  not  determinable. 

Soda  (Na.O)  .44 


44.30 
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The  mass  composition,  as  derived  from  the  combination  of  the  sev- 


eral determinations,  is : 

Percent 

Iron  (Fe)   6.56 

Nickel  (Ni)   .68 

CJobalt  (Oo)   .084 

Sulphur  (S)   1.88 

Phosphorus  (P)   .061 

Silica  (SIOO  44.18 

Ferrous  oxide.  (FeO)  ^  15.87 

Manganous  oxide  (MnO)   .10(?) 

Lime  (OaO)   L74 

Magnesia  (MgO)  26.45 

Alumina  (A1,0.)   2.47 

Potash  (KaO)  Trace. 

Soda  (NaiO)   .44 


99.40 

The  mineralogical  composition,  as  calculated  from  the  above  sum- 
mation, is  as  follows: 

Percent 


Nickel-iron   4.69 

Troilite   8.79 

Schreibersite   .84 

Olivine  ,  46. 40 

Bnstatite   29.^4 

Other  insoluble  silicates  14. 36 


99.42 

References. — ^George  P.  Merrill,  Amer.  Joum.  Sci.,  vol.  21,  1906, 
p.  856.  O.  C.  Farrington,  Field  Col.  Mus.  Pub.  No.  122,  Geol  Ser^ 
vol.  3,  No.  6, 1907,  p.  121. 

MOLOHO,  HEW  SOUTH  WALES,  AUSTRALIA.    Vo.  S16. 

Stony-iron,  Pallasite.  Roughly  broken  oxidized  fragments  weigh- 
ing 510  grams  from  a  recently  found  mass  as  yet  undescribed. 
Gift  of  Department  of  Mines,  Sydney,  New  South  Wales. 

XONBOE  (CABAEKUS  OOXnTTT),  VOETH  OAEOLIirA.    Vo.  268. 

Stone,  Cga.  Fragment  with  small  area  of  crust,  weighing  49 
grains,  from  a  mass  weighing  originally  about  8.8  kilograms,  or  lOJ 
pounds,  which  fell  on  October  31,  1849.  The  mineral  and  chemical 
composition  as  given  by  Merrill  is  as  follows : 


SUica  (SIO,)  36.71' 

Alumina  (A1,0.)   8.59 

Chromic  oxide  (Cr»Oi)  Trace. 

Ferrous  oxide  (FeO)  14.80  I 

Manganous  oxide  (MnO)   .  28  ?SiUcates —  82. 60 

Nickel  and  cobalt  oxides  (NiOCoO)  —     .  46 

Lime  (OaO)   2.27 

Magnesia  (MgO)  24.54 
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Iron  (Fe)  

Nickel  (Nl) 
Cobalt  (Co)_- 

Iron  (Fe)  

Sulphur  (S) 


12.58 
.87 
.09 
2.89 
1.41 


Trollite  a  80 


Metal  13. 54 


99.94 


No  traces  of  barium,  strontium,  lithium,  soda,  potash,  zirconium,  or 
copper  could  be  discovered. 

The  early  analysis  by  Shepard  can  scarcely  be  considered  as  satis- 
factory. 

References. — C.  U.  Shepard,  Account  of  three  new  American  meteo- 
rites, with  observations  upon  the  geographical  distribution  of  such 
bodies.  Proc.  Amer.  Assoc.  Adv.  Sci.,  vol.  3,  1850,  p.  147.  George 
P.  Merrill,  Mem.  Nat.  Acad.  Sci.,  vol  14,  1916,  p.  16. 

XOOBAVOPPnr,  leO  MZLSS  east  of  TORK,  west  AUSTBALIA.    Ho.  41S. 

Iron,  Ogg.   Thin  slice  5  by  8  cm.  by  7  mm.  thick;  weight  78 


Stone,  Cga  or  Ccb.  Weight,  112  grams;  fragment  with  crust  on 
two  sides.  Fell  in  August,  1810.  A  single  mass  weighing  3.54  kilo- 
grains  (7i  pounds).  No  satisfactory  analysis  seems  to  have  been 
made. 

Reference— WiHiiidja  Higgins,  Philos.  Mag.,  vol.  38, 1811,  p.  262. 

XORDVIHOVXA,  PAVLOOBAD,  EXATEBIKOSLAV,  BUS8IA.    Hot.  117»  185. 


Stone,  Cw.  Two  fragments  weighing  5  and  18  grams,  respec- 
tively.   Fell  May  19,  1826. 


Stony-iron,  Grahamite.  One  piece  weighing  1,621  grams.  Found 
in  1887;  date  of  fall  unknown.  Several  fragments  were  found, 
weighing  altogether  some  16,363  grams.  Structure  peculiar,  an 
uneven  network  of  metallic  iron  inclorfng  the  silicate  minerals. 
Chemical  composition,  as  shown  by  Eakins's  analyses : 

Nlckellferous  iron:  Percent 

Iron  (Fe)  90.92 

Nickel  (Nl)   7.71 

Cobalt  (Co)   .80 

CJopper  (Cu)  Trace. 

Phosphorus  (P)   .19 

Sulphur  (S)   .04 


grams. 


MOOBESFOBT  (TIPPE&ABT),  I&ELAHD.    Vo.  806. 


XORRISTOWV,  HAXBLEN  COtnTTT,  TEHVEBSEB.    Vo.  164. 


99.66 
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Stony  porUon. 


Constitaents. 

SolablsinHCL 

InaolnbleinHGt 

Analy- 
sis. 

Calcu- 
lated 
to  100 
percent. 

Holeo- 
oiar 
ratios. 

Analy- 

AT 

Gtfcu- 
lated 

to  100 
percent 

Mdeo- 
nlar 
ratiDs.- 

Alumina  (AltOt)  

Per  cenL 
16.79 
S.33 

Per  cent. 
46.61 
22.62 

Per  etfrt. 
0.760 
.222 

PtreetU. 
81.47 
9.25 
.82 
6.65 

Per  cent. 
60.67 
14.80 
1.82 
10.65 

Percent, 
0.844 
.146 
.009 
.147 

4.88 
.39 

11.73 
1.06 

•  163 
.014 

.47 
2.24 
11.16 
.02 
.12 

•76 
3.61 
17.98 
.03 
.19 

.(HO 
.004 
.449 

6.19 
1.34 

14.00 
3.64 

.262 
.001 

.008 

.46 
.26 

1.26 

.000 

87.63 

100.00 

62.10 

loaoo 

Mineral  composition:  Nickeliferous  iron,  enstatite,  diallage, 
anorthite,  olivine,  oldhamite,  lawrencite,  troilite,  schreibersite.  Struc- 
ture crystalline,  sometimes  cataclastic;  variable.  Color  dark  gray. 

Gift  of  Prof.  J.  M.  Saiford. 

References. — ^L.  t5.  Eakins,  A  new  meteorite  from  Hamblen 
County,  Tennessee.  Amer.  Joum.  Sci.,  vol.  46,  1893,  p.  283.  (Jeo. 
P.  Merrill,  On  the  composition  and  structure  of  Uie  Hamblen  County, 
Tennessee,  meteorite.  Amer.  Joum.  Sci.,  vol.  4, 1896,  p.  149. 

XOTEOKA-mrOLA,  BKTTBTPVB,  BAJFUTAVA,  IHDIA.   Ve.  OS. 

Stone,  Ck.  Thin  slice,  weighing  3  grams,  from  a  stone  which  fell 
December  22, 1868.  Original  weight  not  known. 

MOTOT  BBOWHS»  HEW  BOTTTH  WALES.    Ho.  478. 

Stone,  Cc.  Irregular  piece  some  70  by  50  by  50  mm.,  with  crust  on 
two  sides.  Broken  surface  gray,  faintly  rust-spotted.  Weight  408 
grams.  Fell  about  9.30  a.  m.  July  17,  1902.  Original  weight  25i 
pounds.  A  fairly  firm  stone,  but  breaking  easily  under  the  hammer. 
Metallic  grains  not  very  evident.  Silicate  minerals  chiefly  enstatite 
and  oUvine  with  perhaps  a  little  feldspar.  Analyses  of  the  soluble 
find  insoluble  portions  yielded  as  follows: 
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Portions  soluble  In  warm  5  per  cent  hydrochloric  acid :      Per  cent 

Silica  (SlQ.)  28.81 

Ferric  oxide  (Fe^Ok)   1.08 

Ferrous  oxide  (FeO)  17.09 

Ferrous  sulphide  (FeS)  14.40 

Lime  (OaO)   .76 

Magnesia  (MgO)  87.12 

Alumina  (AliOs)  and  undetermined   .79 


Portion  Insoluble  In  add : 

SUlca  (SlQ.)  54. 88 

Ferric  oxide  (Fe»Og)  Absent 

Ferrous  oxide  (FeO)   8. 73 

Alumina  (AltOt)   6.58 

Chromic  oxide  (OrsOi)   .  50 

Lime  (CaO)   8.70 

Magnesia  (MgO)  24.16 

Soda  (Na«0)   1.97 

Potash  (K,0)   .26 


100.28 

Bulk  analysis  as  follows: 

SUlca  (SlOi)  84.81 

Alumina  (A1,0.)   2.27 

L^n  (Fe)  28. 84 

Nickel  (Nl)   1.78 

Cobalt  (Co)   .26 

Copper  (Cu)  Mere  trace. 

Tin  (Sn)  Absent 

Antimony  (Sb)  Absent. 

Magnesia  (MgO)  28.35 

Lime  (CaO)   2.24 

Soda  (Na,0)   1. 17 

Potash  iVM)   .24 

Llthla  (Li,0)  Absent 

Manganous  oxide  (MnO)  Mere  trace. 

Chromic  oxide  (CrsOt)   .02 

Vanadium  oxide  (VaOg)  Mere  trace. 

Titanic  oxide  (TlQi)  Mere  trace. 

Barium  oxide  (BaO)  Absent 

Strontium  oxide  (SrO)  Absent 

Zirconium  oxide  (ZrOa)  Absent 

Chlbrlne  (CI)  '  Absent 

Phosphorus  (P)   .11 

Sulphur  (S)   2.02 

Carbon  (O)   .11 

Oxygen  (O)  by  difference   2. 78 


100.00 

Reference. — ^Harold  P.  White,  Notes  and  analysis  of  the  Mt 
Browne  meteorite.  Kec.  Geol.  Surv.  New  South  Wales,  vol.  7, 19(X)- 
1904,  p.  312. 

5602*— Bull.  94—16  8 
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MOUNT  DTRBING.  SnTGLETOV  DISTRICT,  KXW  BOUTH  WALES.    Vo.  «79. 

Stony-iron,  Pallasite.  Oxidized  piece  some  70  by  60  by  20  mm., 
polished  on  one  side.  Shows  no  metallic  iron.  Weight,  190  grams. 
Fomid  in  1903  by  an  aboriginal  at  Mount  Dyrring,  8  miles  north  of 
Bridgman.  Original  weight,  25  pounds.  Mineral  composition,  as  de- 
termined by  George  W.  Card : 


Per  C6Dt. 

OUvlne  72.00 

Nickel-lron  25.00 

Schrelberslte  and  troiUte   1.00 

A1.0.  Na,0.,  etc  1   2.00 


100.00 

Bulk  analysis  by  John  C.  H.  Mingaye  yielded: 

Percent. 

Moisture  at  100**  C   .  82 

Water  about  100**  C   3. 89 

Snica(SlOt)   26.64 

Alumina  (AUO.)   1.82 

Ferric  oxide  (FejO,)   29. 90 

Ferrous  oxide  ( FeO )   7. 65 

Hanganous  oxide  (MnO)  .  *  Trace. 

Lime  (CaO)   .01 

Magnesia  (MgO)  1   27.90 

Soda  (Na,0)   .14 

Potash  (KiO)  *  Trace. 

Nickel  protoxide  ( NiO )   2. 11 

Cobalt  protoxide  (CoO)   *  Trace. 

Chromium  sesquloxlde  (CrjOs)  -   .11 

Titanic  oxide  (TlOi)  *  Trace. 

Sulphur  trioxlde  ( SOa )  1   .  15 

Carbon  dioxide  (CO,)   .18 

Vanadium  oxide  (VaOa)   Absent. 

Copper  oxide  (CuO)  'Trace. 

Phosphoric  anhydride  {PzOt)   .51 

Chlorine  (a)   .01 


100.29 

No  tin  detected.  Traces  of  gold,  platinum,  iridium,  and  palladium. 
Reference. — J.  C.  H.  Mingaye,  Kec.  Gteol:  Surv.  New  South  Wales, 
vol.  7,  1900-1904,  p.  305. 

>Lc88  than  0.1  per  cent  'Copper,  0.005, 
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Mount  Vernon  Pallasite,  as  Found. 

For  description  see  page  115. 
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XOmrT  JOT,  ADAXS  OOTTHTT,  PSHKSTLYAHIA.    Vos.  160,  818,  866. 

Iron,  Hb.  Several  pieces  weighing  135, 1,330,  and  1,765  grams,  from 
a  mass  weighing  383.6  kilograms,  fomid  in  1887.  No  record  of  fall. 
The  iron  contains  so  much  lawrencite  (iron  protochloride)  that  it  de- 
composes rapidly  on  exposure.  An  analysis  by  W.  Tassin  yielded : 

Per  cent. 


Iron  (Fe)   93.80 

Nickel  (Nl)   4.81 

CJobalt  (Oo)   .51 

Copper  (Cu)   .005 

Pbo^horus  (P)   .19 

Sulphur  (S)   .01 


99.825 

Gifts  of  Edward  E.  Howell  and  Jacob  Snyder. 

Reference. — ^E.  E.  Howell,  Amer.  Joum.  Sci.,  vol.  44, 1892,  p.  416. 

Moinrr  tekhoh,  ohbistiav  oomrrY,  kehtttchy.  ho.  8oo. 

Stony- iron,  Pallasite.  Nearly  complete  individual,  polished  on  one 
fiice,  weighing  288  pounds,  or  130.6  kilograms  (pis."  27  and  28). 
Found  many  years  ago  but  its  meteoric  origin  not  recognized  until 
1902.  Complete  analyses  not  available  owing  to  the  coarse  nature  of 
crystallization.   Mineral  composition  has  been  estimated  as  follows: 

Per  cent. 


OUvlne   63.15 

Nickel-Iron  ,  83. 12 

Schrelberslte   1. 95 

Trolllte   .  69 

Chromlte   1.00 

Carbon   .09 


CSilorine,  abundant  traces ;  not  determined. 

100.00 

The  nickel-iron  alloy  approximates  one-third  of  the  mass.  Etching 
shows  it  to  be  made  up  of  a  dark  colored  alloy  in  which  are  fine  lines 
of  a  tin- white  color  (see  pis.  27  and  28),  which  are  in  part  oriented 
with  and  in  part  penetrate  the  mass  in  zigzag  shapes.  Bounding 
this  is  a  band  of  bright,  white  iron,  which  varies  in  width  from  a 
line  to  a  millimeter. 

Examined  under  the  glass  the  mass  of  the  iron  appears  to  be  made 
up  of  minute  octahedrons  arranged  in  fine  lamellae,  and  considered  as 
a  unit  may  be  defined  as  a  granular  octahedrite  containing  more  or  less 
troilite  and  schreibersite  areas. 
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Two  portions  of  this  constituent,  each  weighing  10  grains,  were 
taken  for  analysis,  with  the  following  results: 

Per  cent 

Iron  (Fe)   82.620 

Nickel  (Nl)  14.044 

Cobalt  (C5o)   .949 

Copper  (Cu)   .104 

Sulphur  (S)   .288 

Silica  (SlOt)   .808 

Aluminum  (Al)   .410 

Carbon  (O)   .466 

Phosphorus  (P)   .890 

Chlorine  (CI)  Trace. 


99.978 

The  tsBnite  occurs  in  very  thin,  brittle,  tin- white  lamellae,  with  a 
specific  gravity  of  7  at  20.1°  C,  and  has  the  following  compositicm: 

Per  cent 

Iron  (Fe)  68.99 

Nickel  (Ni)  86.98 

Cobalt  (Co)   .10 

Copper  (Cu)  Trace. 

Phosphorus  (P)   .04 


100.11 

The  material  is  strongly  magnetic,  but  does  not  possess  polarity. 

Schreibersite  occurs  fairly  abundantly,  approximating  1.35  per  cent 
of  the  mass  by  measurement  and  1.95  per  cent  by  analysis.  It  occurs 
bounding  the  olivine  areas  and  occasionally  penetrating  or  contained 
in  them.  The  more  common  occurrence  is,  however,  as  blebs,  veins, 
or  filaments  in  the  nickel-iron  constituent.  The  mineral  has  a  brilliant 
tin- white  color,  is  strongly  magnetic,  possessing  polarity,  and  in  one 
instance  was  imdoubtedly  crystallized,  but,  unfortunately,  the  speci- 
men was  so  brittle  that  it  fell  to  pieces  on  attempting  to  measure  it. 

An  analysis  gave  the  following: 

Percent. 

Iron   64. 990 

Nickel  18.905 

Cobalt   .  105 

Phosphorus  15.700 

Copper  Trace. 


99.700 

Troilite  occurs  commonly  associated  with  the  black  specular  mate- 
rial lining  the  cavities  containing  the  olivine  in  the  nickel-iron  con- 
stituent. It  varies  in  its  dimensions  from  a  coating  a  line  in  thickness 
to  masses  2  or  more  millimeters  thick  by  10  millimeters  in  length. 
Grains  and  flakes  of  troilite  are  occasionally  contained  in  masses  of 
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the  nickel-iron  alloy  and  may  then  be  associated  with  schreibersite 
areas.  Further,  it  may  occur  as  isolated  grains  or  flakes  and  filling 
cracks  in  the  olivine  areas. 

The  material  analyzed  was  obtained  by  treating  the  metallic  portion 
with  mercury  bichloride,  and  after  its  solution  separating  the  troilite 
and  schreibersite  from  carbon,*  silicates,  etc.,  with  the  magnet  and 
from  each  other  by  lixiviation.  The  material  thus  obtained  had  a 
specific  gravity  of  4.759  at  18^  C.  and  the  following  composition: 

Per  cent. 

Iron   02.99 

Nickel  


Phosphorus  Trace. 

Sulphur   36. 36 


100.18 

The  specular  material  lining  the  olivine  cavities  is  essentially  a 
graphitic  iron  containing  sulphur  and  chlorine.  The  material  analyzed 
was  far  from  being  homogeneous,  as  it  was  separated  mechanically 
with  the  aid  of  a  glass.  The  composition  was  as  follows : 

Per  cent. 

Iron   84.900 

Nickel  1 

Cobalt  } 

SlUca   2.990 

Carbon   2. 810 

Sulphur   1. 750 

Phosphorus    1. 470 

Chlorine   .  100 

Alumina   .  940 


Chromite  occurs  quite  abundantly,  varying  in  size  from  microscopic 
grains  to  a  crystal  1  millimeter  in  diameter.  The  crystals  are  more 
or  less  perfect  octahedrons,  rarely  modified  by  other  forms,  and  then 
only  by  00  0  (110),  as  noted  in  one  instance.  They  are  brilliant  black 
in  color,  with  a  metallic  luster;  nonmagnetic;  have  a  specific  gravity 
of  149  at  18^  C,  with  the  following  composition : 

Per  cent 

Chromic  oxide  (GriOi)  64.91 

Alumina  (AUOi)   9. 85 

Magnesia  (MgO)   4. 96 

Ferrous  oxide  (FeO)  17.97 

Smca  (Sl(^)   1.38 


99.07 

Olivine  occurs  in  more  or  less  rounded  masses  which,  when  care- 
fully extracted,  show  well-marked  facets.   These  are  probably  not 
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to  be  referred  to  any  cjystal  forms,  since  no  zonal  relations  could 
be  established  after  repeated  measurements.  The  mineral  is  com- 
monly brownish  in  color  and  only  occasionally  honey  yellow.  The 
blebs  are  more  or  less  cracked  and  the  cracks  filled  with  foreign  mate- 
rial, as  graphitic  iron,  limonite,  chromite,  etc.  Some  of  the  clearest 
grains,  which  under  the  glass  were  quite  free  from  impurities,  were 
selected  for  analysis,  with  the  following  results: 

Percent. 

Silica  (Sia)  35.70 

Magnesia  (MgO)  42.02 

Ferrous  oxide  (FeO)  20.  T9 

Ferric  oxide  (FejOf)   '.18 

Alumina  (AljO.)   .42 

Manganese  (Mn)   .  14 

Nickel  oxide  (NIO)   .21 

Phosphorus  (P)  Trace. 


09.46 

Reference.— yf.  Tassin,  Proc.  TJ.  S.  Nat.  Mus.,  vol.  28, 1905,  p.  218. 

mrOHIOVALXrSTA.  HOBTHESH  BWEDKII.    Ho.  484. 

Iron,  Og.   Slice  weighing  107  grams,  from  a  mass  weighing 
kilograms  found  in  1906.   Analysis  by  R.  Mauzelius  yielded : 

Per  cent. 

Iron  (Fe)  91. 10 

Nickel  (Ni)   8.02 

CJobalt  (Ck))   .  09 

Copper  (Cu)   .01 

Chromium  (Cr)   .01 

Phosphorus  (P)   .05 

Carbon  (C)  and  sulphur  (S)  Not  determined. 

99.88 

Nickel-iron  was  estimated  to  form  99  per  cent  of  the  mass,  and 
troilite  and  daubreelite  0.2  per  cent. 

Gift  of  Greological  Museum  of  TJpsala,  Sweden. 

Reference. — A.  G.  Hogbom,  Bull.  Geol.  Inst.  Univ.  Upsala,  vol 
9,  1908-9,  p.  229. 

XUBTBEESBORO,  BUTHEBFO&D  OOUJMTy,  TEVHS8SEE.   Ho.  M. 

Iron,  Om.  Slice,  8.2  by  2  cm.  Weight,  57.5  grams.  From  a 
mass  weighing  8.5  kilograms  or  18.7  pounds.  Described  in  1848. 
An  imperfect  analysis  by  G.  Troost  yielded : 

Percent 

Iron  ;  96.00 

Nickel   2. 40 

Insoluble  residue   1. 60 

100.00 

The  nickel  percentage  is  low  and  perhaps  due  to  error  in  analysis. 
Reference. — G.  Troost,  Amer.  Joum.  Sci.,  vol.  6,  1848,  p.  351. 
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VA0ATA,  VSAB  OOHOXPOIOH,  ENTBE  SI08,  ABOEKTZVA.    Ho.  14S. 

Stone,  C.  Three  and  one-half  grams,  from  a  stone  which  fell  July 
1, 1879. 

HAVJUOT,  0HAUS8  OOXnTTY,  XABYLAVD.    Ho.  877. 

Stone,  Co.  Thirteen-gram  fragment  from  the  interior  of  a  stone 
stated  to  have  weighed  16.7  oimces,  which  fell  on  February  10,  1825. 

HSJXD  (WADEB  BAHSE  XHALED),  OSHT&AL  ABABIA.    Ho.  841. 

Iron,  Om.  Slice,  9  by  6  cm.,  weighing  309  grams,  from  a  mass, 
weighing  59.4  kilograms,  found  in  1887  and  believed  to  have  been 
seen  to  fall  in  1863.   Analysis  yielded : 


Per  cent. 

Iron  (Fe)  01.04 

Nickel  (Nl)   7.40 

Cobalt  (Oo)   .66 

Phosphorus  (P)    .10 

Sulphur  (S)  and  copper  (Cu)  Trace, 

Residue   .59 


09.79 


The  residue  consisted  of  carbon  and  chromite. 
Reference— Ij.  Fletcher,  Min.  Mag.,  vol.  7, 1887,  p.  179. 

HELSOH  001THTY,  KENTUOXT.    Ho.  64. 

Iron,  Ogg.  Two  pieces  weighing  215  grams  and  370  grams,  from  a 
mass  weighing  73  kilograms,  or  161  pounds,  found  in  1856.  The 
composition,  as  determined  by  J.  Lawrence  Smith,  is : 


Per  cent. 

Iron  (Pe)  93.10 

Nickel  (Nl)   6.11 

CJobalt  (Oo)   .41 

Phosphorus  (P)   .05 

Copper  (CJu)  Trace. 


99.67 

Gift  of  J.  Berrien  Lindsley. 

Reference. — J.  L.  Smith,  Original  Researches  in  Mineralogy  and 
Chemistry,  1884,  p.  409.  Originally  published  in  Amer.  Joum.  Sci., 
vol.  80,  1860,  p.  240. 

NE88  OOUHTT,  XAKSAS.    Hot.  8t6.  »7,  £60,  £69,  £60. 

Stone,  Cib.  Twelve  nearly  complete  individuals  weighing  respec- 
tively, 29, 48,  63,  70,  99, 103, 108, 138, 191, 206,  264,  833  grams.  From 
a  fall  of  unknown  date,  the  first  example  of  which  was  found  in  1898. 
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The  total  weight  of  all  the  known  material  is  nearly  10  kilogram& 
Analysis  by  J.  E.  Whitfield  yielded: 


Percent 

SUica  (SIO.)   38.340 

Ferric  oxide  (Fead)   a  551 

Alumina  (Al^.)   8.250 

Chromic  oxide  (OrsOs)   .687 

Lime  (CaO)   1.180 

Magnesia  (MgO)   24.040 

Loss  on  ignition   3. 500 

Iron  (Fe)  13.860 

Nickel  (Ni)   L060 

Cobalt  (Co)   .030 

Copper  (Cu)   .050 


99.447 

References. — G.  P.  Merrill,  Amer.  Journ.  Sci.,  vol.  35, 1918,  p.  517. 
H.  A.  Ward,  Amer.  Journ.  Sci.,  vol.  7, 1899,  p.  288. 

nTSHAl&VO,  OOVS&VMXHT  OV  TULA,  EtTSSIA.  Vo.  4H. 

Stony-iron,  Mesosiderite.  A  fragment,  weighing  18  grams,  from 
a  250-kilogram  mass  found  in  1846.  This  fragment  represents  the 
silicate  portion  of  a  mass  composed  largely  of  metal,  and  classed  hy 
Brezina  as  an  octahedral  iron  with  crystalline  chondrites.  It  may 
best  be  described  as  an  iron  with  included  fragments  of  silicate  min- 
erals in  pieces  up  to  a  walnut  in  size.  Auerbach's  analyses  showed  it 
to  consist  of  72.98  olivine,  16.70  metal,  10.21  plagioclase  and  augite, 
0.11  chromite,  and  traces  of  iron  sulphide. 

Reference. — ^H.  Laspeyres,  Zeitschr.  Kryst  Min.,  vol.  24,  1895, 
p.  495. 

nw  oovoo&D,  mrsiuHOinc  oovirrT,  ahb  oitbbhbxy  ooithty,  ohio.  hvl.  t,  m, 

8M,  889,  867. 

Stone,  Cia.  Three  broken  masses  and  two  complete  individuals, 
weighing  21, 196,  654, 1,720,  and  2,841  grams.  From  a  fall  on  May  1, 
1860,  comprising  over  30  stones,  the  largest  of  which  weighed  209 
kilograms  (460|  pounds),  and  the  aggregate  weight  of  which  was  850 
kilograms  (770  pounds). 

This  is  one  of  the  most  remarkable  and  interesting  of  American 
falls,  not  merely  on  account  of  the  size  and  number  of  the  stones,  but 
because  of  the  large  number  of  witnesses  and  consequently  the  amount 
of  reliable  data  concerning  it.  It  is  well  to  note  that  though  some  of 
the  stones  were  gathered  up  immediately  they  were  not  warmer  than 
though  they  had  been  lying  in  the  sun,  and  a  51-poimd  mass  buried 
itself  in  the  ground  to  a  depth  of  but  about  2  feet.  As  determined 
by  J.  Lawrence  Smith,  the  mineral  composition  is: 
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Per  cent 

Mckel-iron   10.690 

Schreibersite   .  005 

Magnetic  pyrites   .  005 

OUyine   56. 884 

Pyroxene  *   82. 416 

100.000 

The  chemical  composition  as  determined  by  the  same  authority  is: 

Per  cent. 

SiUca  (SiO.)  41.78 

Alumina   (AU)»)   .28 

Perrons  oxide  (PeO)  '  24.72 

Magnesia  (MgO)   21.64 

Ume  (CaO)   .02 

Soda  (Na,0) — 1 

Potash  (KaO).-./  

Iron   (Pe)   9.28 

Nickel   (Ni)   1.81 

Cobalt   (Co)   .04 

Sulphur  (S)   .11 

Manganese  (Mn)  Trace 

100.00 

In  part,  gifts  of  E.  B.  Andrews  (No.  2),  Jas.  Greer  (No.  324),  and 
J.B.Lindsley  (No.  62). 
Reference. — J.  L.  Smith,  Amer.  Joum.  Sci.,  vol.  81, 1861,  p.  87. 

HOWO-XrBSI,  KBASV0BL0B0B8K,  PZVSA,  BVSSIA.    Ho.  807. 

Stone,  Co.  Weight,  88  grama  Fragment  with  crust;  fell  Sep- 
tember 22, 1886.  Three  stones  fell,  one  of  which  was  not  recovered, 
having  fallen  in  a  marsh;  a  second  passed  into  the  hands  of  a 
comitryman,  and  its  weight  not  determined.  The  third,  which 
passed  into  the  possession  of  the  mineral  cabinet  of  the  Institute  of 
Forestry,  St  Petersburg,  weighed  1.9  kilos.  The  stone  contains  car- 
bon in  both  the  amorphous  form  and  that  of  microscopic  diamond, 
and  is  therefore  of  unusual  interest. 

A  bulk  or  mass  analysis  yielded : 

Per  cent 

Iron  (Fe)   5.25 

Nickel  (Ni)   .20 

Ferrous  oxide  (FeO)  18.85 

Manganous  oxide  (MnO)   .48 

Alumina  (AUQt)  ,   .60 

Chromic  oxide  (Cr,0.)   ,95 

Magnesia  (MgO)  .  35.80 

Lime  (CJaO)   1.40 

Sulphur  (S)   .15 

Phosphorus  (P)   .02 

Silica  (SiO.)  39.51 


Oarhon  (O) 


1 amorphous   1. 26 

as  diamond   1. 00 


99.92 
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The  chemical  composition  of  the  individual  constituents  is  given  as 
follows : 


Canstltuents. 

Olivine. 

Auglto. 

Total. 

Per  cent. 

Percent. 

Percent, 

28.35 

7.42 

35.77 

.86 

.55 

L  41 

Ferrous  iron  (FeO)  

XL  38 

L70 

laos 

.34 

.09 

.43 

.60 

.60 

26.  43 

13.21 

39.67 

67.36 

23.57 

90.96 

Nickel-iron  (NiO,  20%)  5.47 

Iron  sulphide  43 

Chromic  iron  65 

Amorphous  carbon  1 . 26 

Diamonds  1.00 


99.77 


Reference, — M.  Jerofeieff  and  P.  Latschinoff,  Der  Meteorit  von 
Nowo-Urei.  Verh.  russ.-kais.  Min.  Ges.,  vol.  24,  1888,  p.  263. 

OAKLET,  LOOAH  COTTNTT,  KAH8A8.    Ho.  84S. 


Stone,  Cka.  Weight  320  grams;  date  of  fall  imknown;  found  in 
1895  at  a  depth  of  about  1  meter  below  the  surface.  Original  weight 
61  pounds  10  ounces  (28  kilograms).  Mechanical  analysis  showed  it 


to  consist  of : 

Per  cent^ 

Iron  (Fe)   12.76 

Nickel  (Ni)  and  Cobalt  (Co)   1.68 

Silicates  1   85. 56 


100.00 

J.  M.  Davison  found  the  metallic  portion  to  consist  of : 

Per  cent 

Iron  (Fe)  :  89.16 

Nickel  (Nl)   10.84 


100.00 

The  structure  is  described  as  chondritic,  closely  resembling  that  of 
Pipe  Creek,  Bandera  County,  Texas.  The  mineral  composition  is 
olivine,  enstatite,  pyrrhotite,  and  metallic  iron,  with  possibly  a  lime- 
soda  feldspar. 
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Reference, — H.  L.  Preston,  On  a  new  meteorite  from  Oakley,  Lo- 
gan County,  Kansas,  with  notes  on  microscopic  structure  by  Q.  P. 
Merrill.  Amer.  Joum.  Sci.,  vol.  9, 1900,  p.  410. 

OBERVKntOHEV,  BOHAXnCBUBO-LIPPS,  OB&XAVT.    Vo.  87. 

Iron,  Of.  Slice,  weighing  152  grams,  from  a  mass  weighing  41 
kilograms  f oimd  in  1863.  Date  of  fall  unknown.  Chemical  analysis 
by  Fahrenhorst  yielded: 


Per  cent. 

Iron  (Fe)   92.45 

Nickel  (N!)   7.55 

Cobalt  (CJo)   .83 

Copper  (Cu)   .02 

Chromium  (Cr)   .01 

Sulphur  (S)   .01 

Phosphorus  (P)   .  12 

Chlorine  (01)   .02 


101. 01 

The  mineral  composition,  as  calculated  from  the  analysis,  is: 

Per  cent. 

Nickel-iron   99.16 

Schreibersite   .  77 

Lawrencite   .  05 

TroUlte   .#2 


100.00 

Reference. — ^E.  Cohen,  Meteoritenkimde,  pt.  3,  1905,  p.  363. 

OCHAVBK  (TABOBO),  PERM,  RTTSSIA.    Ho.  116. 

Stone,  Ccb.  Two  fragments,  weighing  19  and  142  grams,  from  a 
shower  which  fell  on  August  30, 1887.  Aggregate  weight  of  fall  un- 
certain. Known  weight,  169,203  grams.  The  stone  has  not  been  ana- 
lyzed as  a  whole,  but  is  of  interest  in  that  it  has  been  stated  to  carry 
the  iron  sulphide  in  the  form  of  crystallized  pyrite.  The  correctness 
of  this  identification  has,  however,  been  questioned. 

Reference. — Julian  v.  Siemaschko,  Tschermak's  Min  pet.  Mitth., 
vol.  11,  1890,  p.  87. 

0S8BL,  UVOHIA,  BTTBSIA.    Ho.  178. 

Stone,  Cw.  Fragment  with  crust,  weighing  13  grams,  from  a 
shower  comprising  some  6  kilograms  which  fell  on  May  11, 1855. 

OBAHOE  BIVEB,  SGITTH  AFBIOA.    Ho.  79. 

Iron,  Om.  Irregular  fragment  4  by  6  by  1  cm.,  weighing  99  grams, 
from  a  mass  weighing  148i  kilograms,  first  known  in  1855 ;  described 
in  1856. 
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OBOVEIL,  XOHTAITBAH,  TABV-ET-OABOim,  ntAVOE.    Hoik  IM,  8S8. 

Stone,  K.  Weights,  61  and  98  grams.  Fragment  with  crust  and 
nearly  complete  individual.  Fell  on  the  evening  of  May  14, 1864,  a 
few  minutes  after  8  o^clock,  the  fall  being  accompanied  by  the  usual 
phenomena.  Over  20  stones  fell,  weighing  in  the  aggregate  some 
11,523  grams. 

This  is  one  of  the  most  interesting  of  carbonaceous  meteorites,  but 
perfectly  satisfactory  analyses  are  lacking.  The  stone  is  described 
as  a  black,  porous,  friable  mass,  falling  to  pieces  in  water.  Cloez 
found  it  to  contain  21.33  per  cent  water  and  organic  matter.  The 
mineral  composition  as  calculated  from  his  analysis  would  be,  ex- 
clusive of  the  organic  matter:  Nickel-iron,  17.58;  pyrrhotite,  11.62; 
chromite  0.35;  and  mixed  silicates,  41.91.  In  detail  his  results  are 
as  follows  on  material  dried  at  110^  C,  the  loss  under  this  treat- 
ment being  5.975 :  Per  cent. 

SUica  (SIO,)  ^  26.031 

Sulphuric  acid  (SO.)   2.3345 

Sulphur  (S)   4.6466 

Chlorine  {Gi)   .0776 

Phosphorus  (P)   Traces. 

Alumina  (Al,a)   1.24d8 

Chromic  oxide  (CriCX)   .2392 

Ferric  oxide  (Fe,0.)   14.2360 

Ferrous  oxide  (FeO)   19.0690 

Nickel  oxide  (NIC)   2.6057 

Cobalt  oxide  (CoO)   .  0904 

Manganous  oxide  (MnO)   1. 9302 

Lime  (CaO)— ^   2.322 

Magnesia  (MgO)   8.6711 

Soda  (Na,0)   1.323 

Potash  (K,0)   .3265 

Ammonia  (NH4OH)   .1042 

Humlc  substance   6. 41 

Combined  water   7.812 


M.  Pisani  gives  results  as  follows  (the  material  likewise  dried 


99.4728 


at  110°  C.) : 


Per  cent. 


SlUca  (SIO.)  

Magnesia  (MgO)  

Protoxide  of  Iron  (FeO)  

Lime  (CaO)  

Soda  (NatO)  

Potash  (K.0)  

Oxide  of  manganese  

Alumina  (A1,0.)  

Chrome-Iron  

Magnetite  

Sulphide  of  Iron  

Water  and  supposed  organic  matter  


26.08 
17.00 
7.78 
1.85 
2.26 
.19 
.36 
.90 


.49 


15.77 
13.43 
13.89 


100.00 
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According  to  Des  Cloizeaux  the  stone  contains  small  crystals  of 
a  carbonate  of  magnesia  and  iron  corresponding  to  the  formula 
(Mg  Fe)  COj,  which  is  that  of  the  mineral  breminerite.  The  exact 
character  of  the  carbonaceous  material  is  still  in  doubt.  Cloez  re- 
garded it  as  a  humus  compound.  This  J.  Lawrence  Smith  was  dis- 
posed to  doubt,  but  thought  it  more  nearly  allied  to  the  so-called 
hydrated  carbon  obtained  by  Schutzenbergen  and  Bourgeois  from 
white  cast  iron. 

References.—^.  Cloez,  Compt.  Eend.,  vol.  58,  1864,  pp.  986-988, 
and  vol.  59,  1864,  p.  87.  M.  Pisani,  Compt.  Rend.,  vol.  59,  1864, 
p.  132.  J.  L.  Smith,  Original  Researches  in  Mineralogy  and  Chemis- 
try, 1884,  p.  506. 

OBVIVZO,  UXBBIA,  XTALY.   Ho.  S08. 

Stone,  Co.  Fragment  weighing  53  grams.  Fell  about  5.15  on  the 
morning  of  August  31, 1872.  Six  stones  found,  weighing  respectively 
4.75,  92,  432,  622,  1,003,  and  1,242.5  grams— a  total  of  3,396  grams. 
The  stone  is  remarkable  in  consisting  of  rounded  pebble-like  masses 
embedded  in  a  dense  paste  or  ground  of  essentially  the  same  composi- 
tion, as  shown  by  the  analyses  given  below,  column  I  being  that  of  the 
pebbles  and  column  II  that  of  the  groundmass : 


Cea8tlt«0iit8. 

I. 

n. 

Perwnt. 

PereeiU, 

38.01 

36.82 

2.22 

2.81 

6.55 

9.41 

Magnesia  (MgO)  

24.  U 

21.69 

Lime(CaO)  

2.83 

2.31 

8oda(NatO)  

L46 

.96 

Potash  (KfO)  

.31 

.26 

1.94 

2.04 

22.34 

22.11 

Nickel  (Ni)  

2.15 

3.04 

101.42 

100.95 

Specific  gravity  of  pebbles  3.675  and  of  groundmass  3.60.  The 
mineral  composition  as  determined  from  these  analyses  by  L.  Sipocz 
is  as  below : 


CoDBtitaeiits. 

I. 

n. 

Metallieiraa  

PercaU. 
1&54 
3.04 
Trace. 
5.61 
77.76 
Trace. 

Per  cetit 
18.94 
2.15 
Trace. 
6.84 
74.99 
Trace. 

MetaUlo  nickel  

MetalUc  cobalt  

SOfcate  

104.95 

101.42 
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Reference.— G.  Tschermak,  Sitz.  Akad.  Wiss.  Wien,  voL  70,  1874, 
p.  459. 

oscxmo  xoinrTAnr,  vew  xExioo.  ho.  si4. 

Iron.  Og.  Weight,  243.7  grams;  in  two  pieces,  weighing  140.2 
grams  and  103.5  grams,  respectively,  with  original  and  etched  sur- 
faces. Date  of  fall  unknown.  Found  December,  1895.  Originally 
three  pieces,  weighing  3^,  31,  and  IJ  pounds,  or,  altogether,  8^  pounds 
(3.7  kilograms).   Composition  as  given  by  R.  C.  Hills: 


Per  cent. 

Iron  (Fe)  90.79 

Nickel  (Nl)   7.66 

CJobalt  (Co)   .B7 

Phosphorus  (P)   .27 

Carbon  (C)  (graphite)   .07 


99.36 

Reference. — ^R.  C.  Hills,  Proc.  Colo.  Sci.  Soc.,  vol.  6,  1897,  pp. 
80-33. 

PACTTLA,  JAOALA,  EIDALOO,  MEXICO.    Ho.  94t. 

Stone,  Cwb.  Weight,  23  grams.  Fell  July  18, 1881.  Three  pieces 
found,  weighing  in  the  aggregate  3,361  grams.  Light  ash-gray 
groundmass,  flecked  with  rust  spots.  Indistinctly  veined. 

PABHALLEE,  inSAB  MADXmA.  MADRAS,  INDIA.    Ho.  t. 

Stone,  Cga.  Fragment  with  crust,  weighing  87  grams,  from  one  of 
two  stones  weighing  together  74  kilograms  (163  pounds),  which  fell 
February  28,  1858, 12  m.  This  meteorite  has  been  widely  distributed 
and  made  the  subject  of  much  research,  though  the  chemical  analysis 
given  below  can  not  be  considered  exhaustive.  Meunier  has  recog- 
nized in  it  fragments  thought  to  represent  seven  different  types  of 
meteoric  stones.   Chemical  analysis  by  E.  von  Pfeiffer  yielded: 

Per  cent. 


Smca  (SIO.)  89.48 

Alumina  (A1,0.)   2.58 

Ferrous  oxide  (FeO)  15.28 

Magnesia  (MgO)  22.82 

Lime  (CaO)   .56 

Soda  (NaaO)   1.91 

Potash  (K,0)   .55 

Iron(Fe)   9.83 

Nickel  (Nl)   .90 

CJobalt  (Ck))   .06 

Sulphur  (S)   2.71 

Phosphorus  (P)   .10 

Manganous  oxide  (MnO)   .54 

Nickel  oxide  (NiO)   .72 

Cobalt  oxide  (OoO)   .06 


96.10 
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Gift  of  C.  A.  Young. 

Reference,— E.  von  Pfeiffer,  Sitz.  Akad.  Wiss.  Wien,  vol.  47, 1868, 
p.  460. 

PEBSYYTLLE,  PEBBY  OOTTHTY,  MISSOUBI.    No.  488. 

Iron,  Off.  Nearly  complete  individual  weighing  when  received 
17.386  kilograms,  or  about  38^  pounds.  (Pis.  29  and  30.)  Two  sur- 
faces etched.  Original  weight  estimated  to  have  been  17.5  kilograms. 
Found  August,  1906.  Date  of  fall  unknown.  The  iron  is  noted  for 
its  extreme,  fine  crystallization.  Analysis  by  Whitfield  yielded 
results  as  below: 

Per  cent 

Iron  (Fe)   89.015 

Nickel  (Ni)   9.660 

Ck)balt  (Co)   .645 

Copper  (Cu)   .025 

Manganese  ( Mn )   None. 

Phosphorus  (P)   .365 

Sulphur  (S)   .002 

SUicon  (Si)   .003 

Carbon  (C)   .015 

Ferric  oxide  (FcO,)   .  370 

Iridium  

Palladium  

Platinum  

Ruthenium  


Tracea 


100.00 

Specific  gravity,  7.61. 

This  iron  is  of  interest  on  account  of  the  careful  search  made  for 
the  rarer  elements,  of  which  iridium,  palladium,  platinum,  and 
ruthenium  were  found  in  traces,  the  last  named  being  reported  for 
the  first  time.  The  schreibersite  separated  out  in  process  of  analysis 
yielded : 

Per  cent. 

Phosphorus  (P)  14.00 

Iron  (Fe)  51.10 

Nickel  (Nl)  34.13 

Cobalt  (CJo)   .30 

09.53 

Reference.— G.  P.  Merrill,  Proc.  U.  S.  Nat.  Mus.,  vol.  43,  1912, 
pp.  595-697. 

PEBSIXMOV  GREEK,  OHEXOKSS  OOUVrT,  NORTH  OAROUHA.    Vo.  818. 

Iron,  Offb.  Nearly  complete  mass,  one  surface  polished,  weighing 
8  pounds  3  ounces.  Original  weight  as  found  in  1893,  11  pounds  3 
ounces,  or  a  trifle  over  5  kilograms  (pi.  31).  Nothing  known  as  to 
date  of  fall.    A  brecciated  mass  of  variously  oriented  fragments  of 
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octahedral  iron  and  iron  phosphide,  cemented  by  iron  stdphide,  with 
interstitial  carbon  and  silicates. 

References.— yf.  Tassin,  Proc.  U.  S.  Nat.  Mus.,  vol.  27, 1904,  p.  956. 
C.  Klein,  Sitz.  preuss.  Akad.  Wiss.,  vol.  16, 1904,  p.  672. 

PETESBBima,  LnrooLv  oovntt,  TXWSSSES.  Vo.  ttS. 

Stone,  Ho.  A  ten-gram  fragment  with  crust,  from  a  stone  wei|^- 
ing  1,764  grains  which  fell  August  6,  1856. 

PIPE  OBEEX,  BAHDEBA  OOVNTT,  TEXAS.   Vo.  Ml. 

Stone,  Cka.  Weight,  168  grams.  A  polished  section  showing 
brown-black  compact  groundmass  indistinctly  chondritic;  date  of 
fall  unknown;  found  December,  1887.  Weight  of  original  mass  18.5 
kilograms.   Partial  analyses  by  Ledoux  yielded : 


Percent 

Metamc  portion   80. 89 

Silicate  portion   09.11 


100.00 

The  metallic  portion  yielded : 

Percent. 

Iron  (Pe)  90.94 

Nickel  (Nl)   9.00 


99. 94 

The  mineral  composition,  so  far  as  determined,  is  olivine,  enstatite, 
pyrrhotite,  and  iron. 

Reference. — ^A.  R.  Ledoux,  Trans.  New  York  Acad.  Sci.,  vol.  8, 
1888-^9,  p.  186. 

PLTKOTTTH,  MABBHALL  OOVNTT,  IVBIAMA.    Vo.  Mi. 

Iron,  Om.  Weight,  182  grams.  Polished  slab  6.5  by  5.6  by.  0.7  cm. 
Date  of  fall  unknown.  Found  1893  (1883?).  Original  weight  not 
given.  Size,  12^  inches  long  by  7  inches  thick.  A  larger  mass  found 
in  same  locality  in  1872  was  buried  and  has  not  since  been  found. 
Analysis  by  J.  M.  Davison  yielded : 


Percent. 

Iron  (Pe)  88.67 

Nickel  (Nl)   a  55 

Cobalt  (Co)   .68 

Copper  (Cu)   .24 

Phosphorus  (P)   1.25 

Graphite  (0)   .U 

Sulphur  (S)   .07 


09.55 

Reference. — H.  A.  Ward,  Amer.  Joum.  Sci.,  vol.  49,  1896,  p.  68. 


Digitized  by 


HANDBOOK  OF  THE  METEORITE  C0LLB0TI0N8.  129 


FmicBTOwy,  nexLAVD  oommr,  oma  m%.  its. 

Stcoie,  Cw.  Two  and  (xie-half  gram  fragment  with  dull,  papillated^ 
and  blebby  crust,  found  February  13, 1898.   Gift  of  F.  W.  Clarke. 


TUiaVBK  (BSTWBSV 


mavBM.  An  ostbolxmxa),  ov 

BVBSIA.   Vot.  17,  46S. 


THE  VAXZW,  FOLAVD, 


Stone,  Cg.  Four  complete  individuals,  weighing  12, 25, 48,  and  158 
grams,  with  dull  black  papillated  and  somewhat  pitted  crust,  and  over 
100  smaller  forms  broken  and  showing  portion  of  interior,  weighing, 
in  the  aggregate,  upward  of  1,000  grams.  Fell  January  80, 1868,  at 
7  p.  m.  The  fall  is  one  of  the  most  remarkable  on  record,  on  account 
of  the  extraordinary  number  of  stones,  estimated  as  some  100,000, 
▼aiying  in  weight  from  7  kilograms  to  1  gram.  Of  this  material, 
some  200,982  grams  are  represented  in  the  various  collections  of  the 
world.  Chemical  analyses  by  vom  Bath  are  not  all  that  could  be 
desired,  owing  to  incomplete  separations  of  the  metallic  and  silicate 
portions.  The  results  given  are  as  follows: 


Constitoenti. 


NiekdirocL 


CoostltuentSL 


Nomnac- 

iMtic 
portioiL 


r(8)  

i(P). 

Iran(Fe)  

MlBkil(NI)  

i(MgO) 


PercenL 

aao 

Trace. 
86.84 
6.44 
1.61 
S.40 


Chromtte  (CriOa,  FeO) 

SulphiirCS)  

Inm(F«)  

8fllca(8IOi)  , 

AlmntfMt  (AltOi)  

Ma«MBte(lCgO)  

LJme(CaO)  

Ferroos  oxide  (FeO) . . , 

]fsiisaiMae(Mn)  

8oda(NagO)  


Perctni. 
a84 
2.14 
3.29 
46.17 
L20 
29.53 
.31 
15.25 
.64 
L46 


98.49 


100.21 


The  silicate  analyses  yielded: 


CoosUtuents. 

47.16% 
soluble. 

52.84% 
insohible. 

Percent. 

Per  cenL 

32.5 

6a  01 

.6 

1.7 

.0 

.6 

35.8 

24.8 

Iran  and  msnganeee  oxides .. . 

22.8 

laoo 

aodA^Na^^  

2.8 

8.1 

lTtm(Vm\  -  

4.8 

99.6 

99.91 

0092— BuU.  94—16  0 
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Wadsworth  describeB  the  stone  as  consisting  of  a  light-gray  chon- 
dritic  mass  containing  grains  of  iron  and  pyrrhotite  in  a  ground- 
mass  composed  of  olivine,  enstatite,  and  some  diallage. 

References. — G.  vom  Bath,  Festschrift  d.  Niederrhein.  Ges-  Nat-u. 
Heilkunde  zmn  50  jahr.  Jubilaum  der  Univers.  Bonn,  1868.  Beview 
Neues  Jahrb.  Min.,  Geol.  Pal.,  1869,  p.  80.  M.  E.  Wadsworth, 
Lithological  Studies,  1884,  p.  94. 


Iron,  Om.  Two  slices,  weighing  10.3  and  17.7  grams,  respectively, 
from  a  mass  weighing  6^  kilograms,  found  in  1885.  Gift  of  Ward 
and  Howell. 


Iron,  Of.  Found  in  1839;  date  of  fall  unknown.  Two  pieces; 
one  of  328  grains,  somewhat  oxidized,  but  showing  cleavage  plates 
separated  by  taenite,  and  one  10  cm.  by  19  cm.  by  25  cm.,  weighing 
2,455  grams,  with  one  face  etched,  showing  small  troilite  nodule  and 
a  cleavage  octahedron  on  (me  side  (pi.  31).  Composition,  as  shown 
by  analyses  of  R.  Enauer  and  O.  Burger,  as  follows: 


Considering  the  chromium  as  a  constituent  of  the  mineral  daubree- 
lite,  the  following  is  given  as  the  probable  mineral  composition  of 
the  mass:  Nickel-iron,  98.69;  schreibersite,  0.73;  daubreelite,  0.47; 
troilite,  0.11.  . 

References.— 3.  E.  Willet,  Amer.  Joum.  Sci.,  vol.  17, 1864,  p.  SSL 
E.  Cohen,  Meteoritenkimde,  pt.  3, 1905,  p.  345. 

avENoooirx,  babseih  distbiot,  psov,  bbztish  BUKMA.  Vo.  4St. 

Stone,  Cc  Fragments,  weighing  17  grams,  from  one  of  three 
fragments  which  fell  December  27, 1867.  This  fall  is  of  interest  in 
that  the  stone  broke  so  low  in  the  atmosphere  that  the  fractured  sur- 
faces were  not  all  re-fused,  and  the  three  pieces  could  be  fitted 
together,  proving  their  common  origin. 

Reference. — ^M.  W.  Haidinger,  Das  Meteor  von  Quenggouk, 
Sitz.  Akad.  Wiss.  Wien,  vol.  44, 1861,  p.  687. 


PUQinOB,  CHILE.   Vo.  IBS. 


FITTKAX  OOirVTT,  OBOBGIA.   Vm.  hi,  8M. 


Percent. 


Iron  (Fe)  90. 28 

Nickel  (Nl)   7.89 

CJobalt  (Oo)   .79 

Copper  (Ou)   .07 

Ohromlum  (Cr)   .  17 

Sulphur  (S)   .25 

Phosphorus  (P)   .11 


99.66 
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Polished  Surface  of  (1 )  Persimmon  Creek  and  (2)  of  Putnam  County  Irons. 

FOA  0C8CRIPTION8  8EE  PA0E8  127  AND  130. 


Digitized  by 


Digitized  by  Google 


U.  8.  NATIONAL  MUSEUM 


BULLETIN  94   PL.  32 


Digitized  by 


4 


Digitized  by  Google 


HAimBOOK  OF  THE  MBTEOBITE  C0LLE0TI0N8.  181 


BAnUTZ  DT  TKS  EXMSVTaAi;  OAMTOV  BSRV,  BWITZZBXJUn).   Vo.  tSl. 

Iron,  Dn.  Weight,  23  grams.  Thin  slice,  3  cm.  by  3  cm.,  etched. 
Fell  in  1856,  according  to  researches  of  Dr.  E.  von  Fellenberg. 
Wei^t  of  original  mass,  18.2  kilograms. 

Reference.— v.  Fellenberg,  Centr.  Min.  GeoL  Pal.,  No.  6,  1900, 
pp.  152-158. 

SAVOHITO,  VBAB  BAOUBIXITO,  BZVALOA,  MBXZOO.   Vot.  168,  SM. 

Iron,  Off.  Two  rough  pieces  with  polished  surfaces;  wei^t,  177 
and  619  grams;  fragment  with  original  and  etched  surfaces,  weigh- 
ing 14  grams.  Date  of  fall  unknown;  found  in  1871.  Weight  of 
the  original  mass  not  accurately  known.  It  was  stated  by  Barcena  ^ 
to  be  not  less  than  12  feet  in  length.  Castillo,  as  quoted  by  Fletcher,^ 
gives  its  dimensions  as  3.65  by  2.0  by  1.5  meters,  which  would  indi- 
cate that  it  would  weigh  not  far  from  50,000  kilograms.  Ward  gives 
the  extreme  dimensions  as  13  feet  1  inch  by  6  feet  2  inches  by  5  feet  4 
inches,  and  estimates  its  weight  as  50  tons  ( !).  (See  cast  No.  435.) 
Analyses  by  Cohen  and  Hildebrand  yielded : 


The  mass  still  lies  where  it  fell  in  western  Mexico,  but  has  been 
protected  from  vandalism  by  the  building  over  it  of  a  stone  house 
with  doors  of  iron  grating,  through  which  the  occasional  visitor  may 
view  the  monster. 

References. — ^H.  A.  Ward,  Proc.  Rochester  Acad.  Sci.,  vol.  4, 1902, 
p.  67.  E.  Cohen,  Mitt  nat.  Ver.  Neu-Yorpommem  u.  Biigen,  voL 
35,  1903. 

UMATA  (TOOAYZTA),  PBOTXVOB  OF  BOTAOA,  OOLOKBIA,  SOUTH  AlCEBIOA. 

Vo.  467. 

Iron,  Ds.  Irregular  slice  some  155  by  80  by  8  nmi.,  with  elongated 
cone  of  troilite.  Weight,  645  grams.  From  a  mass  obtained  by 
H.  A.  Ward  from  Museum  at  Bogota,  Colombia,  in  1906. 


Percent. 


Iron  (Pe)   89.54 

Nickel  (Ni)   0.40 

C5obalt  (Oo)   .98 

Coff^  (Cu)   .02 

Chromium  (Cr)   .  02 

Phosphorua  (P)   .  12 

Sulphur  (S)   .02 

Carbon  (0)   .01 

Chlorine  (CI)   .  02 


100.13 


>Ptoc.  Acad.  Nat  ScL  Phila.,  1876»  jf.  122. 
•Min.  Mag.,  toL  9.  1900,  Ih  161« 
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BEED  CITT,  OSOBOLA  OOVNTT,  MXOHIOAV.    V«.  Sl«. 

Iron,  Om.  Triangular  piece,  some  18  by  18  cm.,  weighing  263 
grams.  From  a  mass  weighing  19.8  kilograms,  or  43  pomids  11  ounces, 
found  in  1895.  A  chemical  analysis  by  J.  £.  Whitfield  yielded :  Iron, 
89.386;  nickel,  8.180. 

Reference. — H.  L.  Preston,  Proc.  Bochester  Acad.  Sd.,  voL  4, 1903, 
p.  89. 

RHIVE  YILLA  (SHnTE  VALLETf),  SOUTH  AUBTEAUA.    Vo.  S78. 

Iron,  Om.  Section  weighing  118  grams,  found  in  1901. 

BIOH  XOUNTAZir,  JA0X80K  OOITHTT,  VOBTH  OAEOLIEA.   Ko.  86t. 

Stone,  Cia.  Weight,  179  grams.  End  of  mass,  showing  one  sur- 
face smooth  sawn,  one  fractured  surface  with  thin  crust,  and  old  sur- 
face with  thicker  crust  (pi.  32).  Weight  of  entire  mass,  so  far  as 
found,  668  grams.  This,  however,  was  plainly  a  fragment  from  a 
larger  stone.  Supposed  to  have  been  a  portion  of  a  fall  which  took 
place  about  June  20,  1903.  Mineral  composition,  olivine,  monoclinic 
and  orthorhombic  pyroxenes,  and  maskelynite,  with  the  usual  metallic 
and  sulphide  grains.   Composition,  as  determined  by  W.  Tassin,  is  as 


follows: 

Percent. 

Iron   7.070 

Nickel   .  730 

Cobalt   .031 

Troilite   3.890 

Schrelbersite   .  200 

OUvlne   46. 990 

Insoluble  sUicates   40. 670 

Magnetite   .  150 

Graphite    .015 


99.746 

Reference.-^.  P.  Merrill,  Proc.  U.  S.  Nat.  Mus.,  voL  32,  1907, 
p.  241. 

BOOHESTEB,  FXTLTOK  C0T7HTT,  ZNDZAHA.    Vo.  44. 

Stone,  Cc.  Weight,  2  grams.  Fragment  with  crust.  Fell  a  little 
before  9  p.  m.  December  21, 1876,  passing  eastward  over  the  states  of 
Kansas,  Missouri,  Illinois,  Indiana,  and  Ohio,  the  length  of  its  ob- 
served track  being  from  1,000  to  1,100  miles.  In  various  parts  of  its 
track  it  threw  off  fragments  accompanied  with  the  usual  rumbling 
noise  and  commotion  in  the  atmosphere  common  to  the  flight  of  these 
bodies.  When  crossing  Indiana  the  main  body  was  followed  by  a 
train  of  smaller  bodies,  many  of  them  of  the  apparent  size  of  Venus 
or  Jupiter.  Its  velocity  in  reference  to  the  earth's  surface  appeared 
to  be  from  8  to  12  miles  a  second.  The  pyrotechnic  diq>lay  is  said 
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to  have  been  transcendently  beautiful,  hardly  equaled  or  surpassed 
by  any  previous  occurrence  of  the  kind.  But  one  fragment  fell  to 
the  ground,  so  far  as  known.  This  did  not  weigh  over  400  grams. 
Analyses  by  J.  Lawrence  Smith  yielded : 


OoDStitoflots. 

Soluble  in 
fiCl« 

Insoluble 
In  HCl. 

Pereau. 

Per  ctnU, 

Silica  (SIOi)  

67.81 

27.75 

1L04 

Alumina  (AlfOi)  

Trace. 

.23 

Trace. 

&81 

llagiwslaCMgO)  

80.88 

24.97 

.10 

.46 

.84 

99.14 

looiao 

The  metallic  portion  yielded: 

Per  cent. 

Iron  (Fe)  94.49 

Nickel  (Ni)   4.12 

Cobalt  (Co)   51 


99.12 

From  the  results  were  calculated  the  mineral  proportions  as 
follows: 

Percent. 

Bronzite  and  pyroxenlc  minerals  46.00 

OUvine  41.00 

Nickel-iron   10.00 

Troillte   8.00 

Chromite   .15 


100. 15 

Reference. — J.  L.  Smith,  Amer.  Joum.  Sci.,  vol.  14,  1877,  p.  219. 

BODED,  DITBAVOO,  XSZIOO.    Vo.  857. 

Iron,  Om.  Etched  slab  about  20  by  17  cm.,  weighing  1,782  grams. 
From  a  mass  weighing  44.1  kilograms.  Found  about  1852  and  now 


in  the  Field  Museum,  Chicago.  Analysis  by  H.  W.  Nichols  yielded: 

Per  cent 

Iron  (Pe)  80.84 

Nickel  (Ni)   8.79 

Cobalt  (Co)   .28 

Copper  (Cu)   .07 

Phosphorus  (P)   .80 

Sulphur  (S)   .02 

Carbon  (C)   .09 


99.89 
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Reference. — O.  C.  Farrington,  Field  Col.  Mus.  Publ.  101,  Qeol. 
Ser.,  vol.  8,  No.  1,  1906. 

BOSBOUUB  (Abovt  too  mllas  MmihaMt  of)»  V0BTKWE8T  AirBTBALIA.    Vol.  451,  40«. 

Iron,  Om.  Slice  50  by  50  mm.,  weighing  237  grams,  and  slice  60 
by  80  mm.,  weighing  145  grams,  gift  of  F.  Hess.  From  a  mass  weigh- 
ing 191.5  pounds,  or  86.8  kilograms,  found  in  1894.  The  chemical 
composition  as  determined  by  Mariner  and  Haskins  is: 


Per  cent. 

Iron  (Pe)  90.914 

Nickel  (Nl)   8.330 

Cobalt  (Co)   .590 

Phosphorus  (P)   .156 

Sulphur  (S)  Trace. 

Manganese  (Mn)  TTrace. 

SUlcon  (Si)   .01 

Carbon  (C)  Trace. 


100.00 

Specific  gravity,  7.78. 

Reference. — H.  A.  Ward,  Amer.  Joum.  Sci.,  vol.  5,  1898,  p.  185. 

XOWTOV,  WSXXZVOTOV,  EVOLAVD.   Vo.  U. 

Iron,  Om.  Slice  4.2  by  1.2  cm.  weighing  19.5  grams,  from  a  mass 
weighing  3.5  kilograms  or  7|  pounds,  which  fell  on  April  20,  187& 
Ciomposition  as  shown  by  analysis: 

Percent. 


Iron  (Pe)  91.250 

Nickel  (Nl)   8.582 

Cobalt  (Co)   .371 

Copper  (Ou)  Trace. 


100.203 

The  iron  sulphide  was  also  analyzed  and  found  to  be  troilite.  Gas 
was  determined  to  the  amoimt  of  6.38  times  the  bulk  of  the  iron,  hav- 


ing the  following  composition: 

Per  cent 

Carbonic  acid  (Cd)   5.155 

Hydrogen  (H)   77.778 

Carbon  monoxide  (CO)   7.346 

Nitrogen  (N)   9.722 


100.000 

The  great  interest  in  this  iron  lies  in  the  fact  that  it  is  one  of  the 
nine  irons  which  have  been  seen  to  fall. 
Reference.— yf.  Flight,  History  of  Meteorites,  1887,  p.  194. 
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mm  xouHTAnr,  lzxzmtov  oovnr,  somEx  oaxolzva.  mo.  atb 

Iron,  Om.  Weight,  7  grams.  Small  slice  with  Widmanstatten  fig- 
ures. Weight  of  original  mass,  53  kilograms  (117  pounds).  Date  of 
fall  unknown;  found  in  1844.   Analysis  by  Shepurd  yielded: 

Percent. 

Iron  (Fe)  96.00 

Nickel  (Nl)   8.121 

Chromium  (Cr)  Trace. 

Sulphur  (S)  Trace. 

Cobalt  (Co)   Trace, 

HagDesiom  (Mg)   Trace, 


99.121 


References. — C.  U.  Shepard,  Amer.  Joum.  Sd.,  vol.  10,  1850,  p. 
128;  Proc.  Amer.  Assoc  Adv.  Sd.,  vol.  3, 1850,  p.  152. 

sirssBix  mum,  eiumr  ooithtt,  ooloeado.  ho.  ise. 

Ircm,  Of.  Eectangolar  section,  4.5  by  1.7  by  1.2  cm.,  weighing  76 
grams.  One  original  surface.  From  a  mass  weighing  13  kilograms 
(29  pounds) ,  found  in  1863.  Analysis  by  J.  Lawrence  Smith  yielded : 

Percent. 

Iron  (Fe)  90.61 

Nickel  (Ni)   7.84 

Cobalt  (Co)   .78 

Phosphoms  (P)   .02 

Copper  (Ou)  Minute  trace 

99.25 

Reference. — J.  L.  Smith,  Amer.  Joum.  Sci.,  vol.  43,  1867,  p.  66. 

BAORAICSMTO  X0UHTAZV8,  XDDT  OOTnTTT,  HEW  XSXZOO.   No.  830. 

Iron,  Om.  Weight,  4,420  grams.  Slab  60  by  16  cm.,  with  etched 
surface  showing  Widmanstatten  figures  (pi  33).  Weight  of  original 
mass,  237  kilograms.  Date  of  fall  uncertain — ^perhaps  1876.  Analy- 
sis by  J.  E.  Whitfield  yielded: 

Percent 

Iron  (Fe)   91.89 

Nickel  (Ni)   7.86 

Cobalt  (Co)   .52 


99.77 

Reference. — ^W.  M.  Foote,  Amer.  Joum.  Sci.,  vol.  8, 1897,  p.  65. 

%AXm  ntAVOOIB  OOUHTT,  KZSSOUEI.   Hoi.  180,  487. 

Iron,  bg.  Weight,  276  grams;  in  two  pieces — one  a  slice  etched 
weighing  245  grams,  one  a  fragment  weighing  31  grams.  In  1863 
Shumard  found  a  meteoric  iron  weighing  340  grams  in  the  collections 
of  the  St.  Louis  Academy  of  Sciences  and  labeled  as  from  southeast 
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Missouri.  This  was  described  by  Shepard  as  an  octahedral  ircm 
rich  in  schreibersite.  Specific  gravity,  7.015  to  7.112.  The  analysis 
yielded: 

Percent. 

Iron  (Fe)  92.10 

Nickel  (Ni)   2.60 

Schreibersite   5. 00 

90.70 

Later  a  larger  mass  (weight  not  given)  was  found  in  St.  Francois 
Ciounty,  which  is  regarded  as  identical  with  that  described  above. 
This,  according  to  Dr.  J.  Fahrenhorst's  analyses,  consists  of: 

Per  cent. 

Iron  (Fe)   92.68 

Nickel  (Ni)   6.97 

Cobalt  (Co)   .52 

Copper  (Cu)   .02 

Chromium  (Cr)   .00 

Chlorine  (a)   .08 

SuliAur  (S)   .01 

Phosphorus  (P)   .84 

Silicate  granules   .  01 

100.58 

From  this  he  calculates  the  mineral  composition  as  follows: 

Per  cent. 

Nickel-iron   97.71 

Schreibersite   2.20 

TroUite    .08 

Lawrencite   .05 

Silicates   .01 

100.00 

Specific  gravity  of  mass,  7.746  at  16**  C. ;  specific  gravity  of  nickel- 
iron,  7.7728. 

References. — C.  U.  Shepard,  Amer.  Joum.  Sd.,  vol.  47,  1869,  p. 
280.   E.  Cohen,  Ann.  k.  k.  Naturhist.  Hofmus.,  vol  16, 1900,  p  869. 

aAiVTE  GsnvzxvB  ooTmr,  mssouBZ.  mo.  m» 

Iron,  Of.  Triangular  slice  65  by  86  by  16  mm.,  weighing  129 
grams,  from  a  mass  weighing  639  pounds  (244  kilograms),  found  in 
1888.   Chemical  analysis  by  J.  E.  Whitfield  yielded : 

Percent. 

Iron(Fe)   91.68 

Nickel  (Ni)   7.98 

Cobalt  (Co)   .29 

Silicon  (Si)   .028 

Phosphorus  (P)   .200 

Sulphnr  (S)   Trace. 

Carbon  (C)   None. 

100.073 
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Reference. — ^Henry  A.  Ward,  Proc.  Rochester  Acad.  Sci.,  vol.  4, 
1901,  p.  65. 

unrr  xAxn  muszom  itatzoh,  oafs  oolovt,  boxttk  avbioa.  mo.  486. 

Stone,  Cc.  A  250-gram  fragment  from  a  stone  weighing  18.783 
kilograms,  which  fell  on  January  3, 1903,  burying  itself  to  a  depth  of 
2  feet  in  cultivated  land.  An  unusually  firm  and  hard,  dark  gray 
chondritic  stone,  consisting  mainly  of  olivine,  enstatite,  nickel-iron, 
and  troilite.   An  analysis  yielded : 


The  percentage  mineral  composition  as  calculated  from  this 
analysis  is:  Enstatite,  45.96;  other  silicates  (mainly  olivine),  19.45; 
nickel-iron,  19.27;  troilite,  14.05;  schreibersite,  0.82;  oldhamite,  0.18; 
calcium  chloride,  0.41 ;  carbonaceous  matter,  0.36. 

References. — ^E.  Cohen,  Ann.  S.  African  Mus.,  vol.  5,  1906,  pp. 
1-16.   Also  Neues  Jahrb.  Min.  Geol.  Pal.,  vol.  1, 1907,  p.  370. 

8AIVT  KESMZV,  VSAB  TBOTSS,  DKPASTimrT  01  AUBS,  IHAVOX.   Mo.  868. 

Stone,  Cib  or  Cgb.  Weight,  69  grams;  fragment  with  crust.  Dark 
gray  with  light  areas;  chrondritic.  Fell  May  30,  1866,  at  about  3.45 
a.  m.  Original  weight,  8.27  kilograms  (according  to  Daubree,  three 
stones  weighing,  respectively,  4i2, 2.21,  and  1.86  kilograms).  Analy- 
ses by  M.  Pisani,  as  follows: 


Fercent. 


Smca(S10.)   88.29 

Alumina  (AlsOi)   .  64 

Ferrous  oxide  (PeO)    6.50 

Manganous  oxide  (MnO)   .  33 

Magnesia  (MgO)   18. 23 

Llme(CaO)   1.08 

Iron(Fe)   2a  44 

NicM(Ni)  .   1.84 

Cobalt  (Co)   .21 

Manganese  (Mn)   .  29 

Oaldum  (Ca)   .28 

Siaphiir(S)   6.26 

Phosphorus  (P)   .  05 

Chlorine  (CI)   .27 

Carbon  (C)   .36 

Potash  (K^)   .23 

Soda(Na/»    .85 


101.15 
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Cbnstttomtt. 

Balk. 

ooiQDi6  m 
HCl,  60.4 
percent. 

InaolnUa 

in  40.0 
per  cant. 

Alumina  (AlgOt)  

3&10 
&00 
2&M 
17.31 
Traces. 
S.  IS 
LOO 
4.01 
.73 
100 
XIB 

Percent, 
17.00 

Percent 
.2L10 
&00 
0.10 
&I7 

Magnesia  (ICgO)  

MangancwM  oxide  (MnO). 

Alkalies  

Lime(CaO)  

10.64 
1L84 

1.21 

LOO 

Iron  (Pa)  

4.04 

.73 
2.00 

Troflita.  

Z19 

00.00 

68.06 

40.06 

References.— Dsvhreej  Ciompt  Rend.,  vol.  62, 1866,  pp.  1805-1810. 
M.  Pisani,  Compt  Rend.,  vol.  62, 1866,  p.  1326. 


■ADIT  MIOHXL,  TDTLAVD.   Mo.  4tt. 

Stone,  Ro(?).  Irregular  fragment,  with  no  crust,  approximately 
85  by  60  by  20  mm.  and  weighing  625  grams,  from  a  mass  weighing 

some  7  kilograms  which  fell  July  12, 1910,  at  7.25  p.  m.  An  analysis 
by  L.  H.  Borgstrom  showed : 

Per  cent. 

Iron  (Fe)   11.71 

Nickel  (Ni)   1.16 

Cobalt  (Co)   .18 

Copper  (Cu)   .01 

Smca  (SiO.)   89.62 

Titanic  oxide  (TiO,)   .02 

Alumina  (AUG*)   3.31 

Chromic  oxide  (CrtOt)   .56 

Ferrous  oxide  ( FeO )   18.44 

Manganous  oxide  ( MnO )   .  41 

Lime  (CaO)   1.64 

Magnesia  (MgO)   24.60 

Potash  (K.O)   .  18 

Soda  (Na.0)   1.82 

Phosphorus  (P)   .08 

Sulphur  (S)   2.22 


100.26 
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The  component  mineralfl  were  also  analyzed  and  the  mineral  com- 
position calculated  as: 

FMreent 

Kickd-IroD  a  71 

Schrelbmlte   .  51 

TrolUte   C 11 

Ghromite    .  82 

OUyine   43.22 

Bronzlte   2a26 

Plaglodase  14.26 

100.25 

Reference. — L.  H.  Borgstrom,  BnU.  Comm.  geol.  Finlande,  No.  84, 
1912. 

ilLDn  TOWVIKZF,  XAnAfl.   Mo.  tiL 

Stone,  Cck.  Irregular  mass,  with  cmst  on  one  side,  weighing  589 
grams.  From  a  stone  weighing  upward  of  20  kilograms  found  in 
1898.  Nothing  known  of  f  alL  Analysis  by  H.  W.  Nichols  yielded : 

Ptr  C6Dt. 

Smca  (SIQ.)   87.08 

Alumina  (A1,0.)   1.88 

Ferrous  oxide  (FeO)   18.04 

Magnesia  (MgO)   28.84 

Lime  (CaO)   2.08 

Soda  (Na*0)   .28 

Potash  (K.O)   .08 

Iron  (Fe)   7.89 

Nickel  (Nl)   ..95 

CJobalt  (Co)  ^  -   .04 

Sulphur  (S)   1.65 

Phoq;>honi8  (P)   .  05 

Ferric  oxide  (FefeOi)   4.45 

Chromic  oxide  (Crtd)   1.26 

Nickel  oxide  (NIO)   .74 

Cobalt  oxide  (CoO)   .  07 

Water  (H.0)   1.28 


100.98 

References.—O.  C.  Famngton,  Science,  vol.  16,  1902,  p.  67;  Field 
Columbian  Mus.  Publ.  122,  GeoL  Ser.,  vol.  8,  No.  6,  1907;  Publ.  161, 
vol.  8,  No.  9,  1911. 

8AXXS8,  VSAB  VUXmAVOEB,  mK0HS»  nUTOB.    Mo.  t6S. 

Stone,  Cia.  Weight,  41  grams;  fragment,  with  crust.  Shows  well 
the  pseudofragmental  structure.  Fell  about  6  p.  m.  on  the  afternoon 
of  March  12  (according  to  some  authorities,  the  8th),  1798,  the  flight 
being  from  the  east  toward  the  west.  In  falling  buried  itself  for 
some  18  inches  in  the  soft  soiL   Original  weight,  10  kilograma 
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Vauquelin's  analysis,  the  only  thus  far  made,  is  of  historical  interest 
only.   It  is  as  follows: 

Percent. 

SUlca  (SIO.)   46 

•  Iron  oxide  (Fe»Ot)   88 

Magnesia  (MgO)   15 

Nickel  (Nl)   2 

Lime  (CaO)   2 

108 

The  presence  of  sulphur  was  also  recognized. 
Reference. — ^M.  De  Dree,  Tilloch's  Philosophical  Magazine,  Lon- 
don, vol.  16, 1803,  p.  217. 

SALT  LAKE  OITT,  ITTAH.   Mo.  107. 

Stone,  Cgb.  Three  grams  from  a  stone  weighing  ITS  grams  which 
was  found  in  1869. 

BAX8  YALLKY,  JA0X80H  OOTTirTT,  OEEGOV.    Mo.  610.  . 

Iron,  Om.  Rhomboidal  fragment  weighing  22  grams.  Two  faces 
at  angles  of  45^  to  one  another,  etched.  This  is  the  fragment  shown 
in  figure  3  of  Foote's  paper  cited  below.  From  a  mass  weighing 
6,900  grams  (15^  pounds),  found  in  1894.  Analysis  by  J.  E.  Whit- 
field yielded : 

Per  cent 

SUIcon  (Si)   0.000 

Sulphur  (S)  -   .056 

Ni<*el  (Nl)   9.160 

Cobalt  (Co)   .640 

Copper  (Cu)   .016 

Carbon  (C)   .  100 

Iron  (Fe)   83.800 

93.781 

Schreiberslte   6. 194 

99.975 

Analysis  of  the  schreibersite  yielded:  Iron,  65.13;  nickel,  20.93; 
phosphorus,  13.94. 
Reference, — ^W.  M.  Foote,  Amer.  Joum.  Sci.,  voL  39, 1915,  p,  81. 

SAM  AMGELO,  TOM  G&EEM  COUMTY,  TEXAS.    MO.  868. 

Iron,  Om.  Weight,  607  grams.  Slab  7  by  25  cm.,  etched  to  show 
structure.  Date  of  fall  unknown;  found  July,  1897.  Weight  of 
original  mass,  88  kilograms  (194  poimds).  Composition: 


Digitized  by  Google 


HAKTOOOK  OF  THE  METEORITE  C0LLE0TI0K8.  141 


Percent 


Iron  (Fe)   91.968 

Nickel  (Ni)   7.860 

Cobalt  (Co)   Trace. 

Copper  (Cu)   .  040 

Phosphorus  (P)   .099 

Sulphur  (S)   .032 

Manganese  (Mn)   Trace, 

Silicon  (Si)  -   0.011 

Carbon  (C)   Trace. 


100.00 


Specific  gravity,  7.7. 

Reference. — ^H.  L.  Preston,  Amer.  Joum.  Sci.,  vol.  5, 1898,  p.  269. 


Iron,  H.  Original  weight,  114,300  grams.  Weight  of  main  mass 
now  in  Museum,  104,773  grains  (see  pi.  17,  fig.  2) .  This  is  one  of  sev- 
eral masses  of  meteoric  iron  found  in  Coahuila,  Mexico,  and  which 
are  commonly  regarded  as  belonging  to  one  and  the  same  fall.  These 
irons  are  known  as  the  Bonanza  masses  (14),  the  Butcher  masses  (8), 
the  Santa  Bosa  mass  (1),  and  the  Sanchez,  Couch,  or  Smithsonian 
mass  (1).  Concerning  the  date  of  fall,  it  can  only  be  said  that  in 
the  autumn  of  1835  a  brilliant  meteorite  was  seen  to  pass  over  the 
town  of  Santa  Bosa,  in  the  State  of  Coahuila,  passing  in  a  north- 
westerly direction  and  disappearing  in  the  mountains.  Immediately 
after  its  disappearance  a  series  of  explosions  were  heard,  and  shortly 
after  a  12-pound  piece  of  iron  was  brought  into  Santa  Rosa,  which 
was  a  fragment  of  one  of  the  eight  masses  noted  above.  These  were 
subsequently  brought  into  the  United  States  from  the  region  some  90 
miles  northwest  of  the  town  by  Dr.  H.  B.  Butcher.  This  particular 
mass  (the  Sanchez  Estate)  was  secured  in  1854  by  Lieut.  D.  N.  Couch  * 
and  presented  to  the  Smithsonian  Institution.  While  its  composition 
and  structure,  as  well  as  its  source,  are  indicative  of  its  being  a  part 
of  the  fall  noted  above,  there  is  no  absolute  proof  of  the  same.  The 
composition  of  the  iron,  as  given  by  J.  Lawrence  Smith,  is  as  below : 


tAJIGEU  X8TATE,  OOAHVILA,  XXZIOO.   Ho.  SS». 


Per  cent 


Phosphorus  (P) 
Copper  (Cu)  — 


Iron  (Fe)  — 
Cobalt  (Co) 
Nickel  (Ni) 


95.82 
.85 
3.18 
.24 


—  Trace 


99.50 


>  Brroneoaaly  i pelled  Owfteh  and  Qimoh  hj  Tarioiu  wrltem 
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This  would  correspond  to: 

Per  eent. 

Nlckeliferous  Iron   98.46 

Schrelbersite  1. 55 


100.00 

According  to  Brezina,  the  iron  belongs  to  the  group  of  Hexahe- 
drites,  showing  on  etched  surface  a  hexahedral  structure  and  cleavage. 

References. — ^L.  Fletcher,  On  the  Mexican  meteorites.  Min.  Mag. 
and  Joum.,  vol.  9,  1890,  pp.  91-176;  also  bibliography  given  by 
Wiilfing. 

8AH  SMIGDIO,  BAH  BSBHABDIVO  OOITHTT,  OAUFOBVIA.    Moi.  188,  887. 

Stone,  Cc.  Weight,  527  grams,  in  small  fragments,  the  material 
having  been  put  through  an  ore  crusher  for  assaying  before  its  true 
nature  was  known.  Original  mass  said  to  have  weighed  80  pounds 
(36,280  grams).  Found  by  a  prospector  in  the  San  Emigdio  Moun- 
tains and  nothing  known  regarding  its  fall  and  the  main  mass  now 
lost  All  fragments  badly  oxidized.  Chemical  composition : 

Percent. 

Metamc  portioD   6. 21 

Soluble  In  Ha   52.19 

Insoluble  In  HQ  41. 60 


100.00 

Specific  gravity,  3.57. 

The  metallic  portion  yielded  88.25  iron,  11.27  nickel,  0.48  cobalt 
Mineral  composition :  Olivine,  enstatite,  pyrrhotite,  and  iron. 
Structure:  Chondritic,  tufaceous. 
Gifts  of  Thomas  Price  and  George  P.  Merrill. 
Reference. — Geo.  P.  Merrill,  On  the  San  Emigdio  metorite.  Proc. 
U.  S.  Nat.  Mus.,  vol.  11, 1888,  pp.  161-167. 

8AH  LirZS  P0T08Z,  XXZICO.    Ho.  78. 

Iron.   (See  Descubridora.) 

a/LNTA  OATHAEIHA,  BIO  8AK  niAVOIBOO  DO  SITL,  BBAZIL.    Ho.  lOt. 

Iron,  Dn  (or  Df ) .  Weight,  82.4  grams.  Mass  but  slightly  altered, 
polished  surface  having  a  good  metallic  luster. 

Large  masses  of  this  iron,  of  which  some  187,453  grams  are  ac- 
counted for  by  Wiilfing,  were  found  in  1873  scattered  over  a  triangular 
area  of  about  10,200  square  meters.  There  is  no  positive  evidence  for 
or  against  its  meteoric  nature.  The  probabilities,  however,  seem  to 
favor  a  meteoric  origin,  though  anomalous  from  its  high  content  in 
nickel. 

The  composition  of  the  iron  as  given  by  E.  Guignet  and  G.  Ozorio 
de  Almeida  is:  Iron,  64;  nickel,  86.  Damour  gave  the  following  re- 
sults: Iron,  68.90;  nickel,  83.97;  cobalt,  1.48;  sulphur,  0.16;  phos- 
phorus, 0.05 ;  carbon,  0.20;  silicon,  0.01.   Specific  gravity,  7.76.  The 
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iron  is  of  more  than  ordinary  hardness.  Some  25,000  kilograms  were 
sent  to  England  to  be  smelted  for  nickel. 

References. — E.  Gnignet  and  G.  Ozorio  de  Almeida,  Compt  Kend., 
voL  83, 1876,  pp.  917-919.  A.  Damour,  Ciompt  Kend.,  vol.  84,  1877, 
p.  478.  Amer.  Joiim.  Sci.,  vol.  86,  1888,  p.  157  (abstract  as  to 
occurrence). 

SAVTA  BOSA,  OOAHTTILA,  XEZIOO.   Ho.  St. 

Iron,  H.  Fragment,  weighing  19.3  grams,  from  a  mass  brought 
by  N.  T.  Lupton  from  near  Santa  Kosa,  State  of  Coahuila,  Mexico. 
It  was  stated  to  have  been  found  in  1837,  in  the  desert  between  Santa 
Rosa  and  the  dty  of  Chihuahua,  and  to  have  been  brought  into  Santa 
Sosa  by  a  Mexican  named  Juan  Garca.  The  original  mass  was  ir- 
regular in  outline,  the  dimensions  being  about  33  by  28  by  21  cm., 
and  the  estimated  weight  8.73  kilograms.   An  analysis  by  Lupton 


yielded : 

Per  cent 

Iron  (Fe)   91.86 

Nickel  (Nl)   7.42 

Gotwlt  (Co)   .60 

Pbospboms  (P)   .27 


100.05 

Eeference. — ^N.  T.  Lupton,  Amer.  Joum.  Sci.,  vol.  29, 1886,  p.  282. 

SASTA  BOflA,  PBOVnrOX  07  BOTAOA,  OOLOKBIA,  SOirTH  AHXSIOA.   Mot.  S61,  i60. 

Iron,  Obz.  Two  slices — one  weighing  442  grams  and  one,  400  by 
180  by  10  mm.,  weighing  3,837  grams  (pi.  33).   The  last  named 
I    from  a  mass  secured  by  H.  A.  Ward  in  1906.  Etched,  showing  brec- 
I    dated  structure  and  numerous  troilite  nodules.  An  analysis  bj  O. 
Sjostrom  yielded: 

Per  cent 


Iron  (Fe)   92.30 

Nickel  (Nl)   C52 

Cobalt  (Co)   .78 

Copper  (Cu)   .02 

Chromium  (Cr)   trace 

Carbon  (C)   .18 

Phosphoms  (P)   .36 

Sulphur  (S)   .04 


100.20 

Reference. — E.  Cohen,  Meteoreisen  Studien  8,  Ann.  k.  k.  Naturhist. 
Hofmus.,  voL  13,  1899. 

SAO  7UIIA0  DB  XOBEntA,  VSAB  POHTE  DS  LIMA,  MZVHO,  FOBTVeAL.  Mot. 

M7,  S14. 

Iron,  Ogg.  Two  slices,  one  irregularly  60  by  60  by  5  mm.,  weigh- 
ing 164  grams,  and  one  14  by  7.5  cm.  by  8  mm.,  weighing  671  grams. 
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Etched  and  showing  peculiar  schreibersite  markings.  Date  of  fall 
unknown.  First  came  to  notice  in  1883,  and  described  in  1888. 
Weight  of  original  mass  some  162  kilograms.  Composition  according 
to  analyses  by  C.  von  Bonhorst:  Iron,  89.39;  nickel  and  cobalt,  8^; 
phosphorus,  0.26,  with  a  trace  of  copper. 
Reference* — See  Wiilfing,  p.  308. 

8ASEPTA,  SABATOY,  KITSSIA.    Mo.  466. 

Iron,  Og.  Slice  about  35  by  40  mm.,  weighing  124  grams,  from  a 
mass  weighing  14,325  grams,  found  in  1854.  Auerbach's  analysis 
yielded : 

Per  cent. 


Iron  (Fe)   95.927 

Nickel  (Ni)   2.657 

SUicon  (Si)   .020 

Tin  (Sn)   .017 

Schreibersite   1. 315 


99.936 

Reference. — ^W.  Haidinger,  Sitz.  Akad.  Wiss.  Wien,  vol.  46,  1862, 
p.  286;  49,  1864,  p.  497. 

SOHOVSITBSBO,  PFAFnVHAVBBir,  SOHWABBV,  BAVABIA.   Vo.  »0. 

Stone,  Cwa.  Weight,  8  grams.  Fragment  with  small  area  of 
crust.  Mass  dark  gray  with  light  and  dark  chondrules  and  metallic 
grains,  traversed  by  dark,  veins.  Fell  December  25,  1846,  at  2  "p.  m. 
Was  traveling  in,  at  first,  a  northeast  and  finally  southeast  direction. 
The  fall  was  accompanied  by  the  usual  cannon-like  report,  and  the 
stone,  weighing  8  kilograms,  15  grams,  buried  itself  in  the  soil  to  a 
depth  of  2  feet.   Analyses  by  Giimbel  yielded : 


Coostitoenti. 

Bulk 
analysis. 

65.18  per 
cent  solu- 
ble in  Ha. 

44^  per 

oentlnaolu- 
ble  in  HCl. 

8llloa(S10,)  

Iraa(Fe)  

Ml  13 
&57 

13.77 
L47 
L9S 
a36 
.00 

17.13 
2.31 

lasi 

.78 

aiao 

34.47 
0.45 

8a56 
L48 
&53 
.83 

57.85 
0.75 

NIokel  (Nl)  

L44 

Phoq>honu  (P)  

.37 
L85 
16.87 
.56 
16.68 
Traoo. 
1.02 

Iron  protoxide  (FeO). . . . 

ia4i 

8w73 
U.56 
L33 
8wl8 

Magnesia  (ICgO)  

Potash  (KgO)  

loaoo 

100.00 

101.34 
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From  these  results  Gtimbel  calculated  the  mineral  ccmiposition 
to  be: 

Per  cent. 

Olivine   10.00 


100.00 

The  stone  is  described  as  chondritic,  finely  granular,  and  so  friable 
as  to  be  readily  crushed  between  the  thumb  and  fingers. 

Reference.— ^varAiA^  Sitz.  k.  bayr.  Akad.  Munchen,  vol.  1,  1878, 
p.  40. 


Stone,  Cc  Weight,  175  grams.  Weight  of  main  mass,  1,900  grams. 
Found  in  November,  1911.  A  very  dense  chondritic  stone  consisting 
of  the  usual  olivine  and  pyroxenes,  and  of  which  no  analysis  has 
been  made. 


Reference.--^.  P.  Merrill,  Proc  U.  S.  Nat.  Mus.,  voL  42, 1912,  pp. 
295-296. 


Iron,  H.  Weight,  99.8  grams.  In  two  pieces;  a  section,  weigh- 
ing 66.5  grams,  contains  troilite  nodules,  and  one,  weighing  33.5 
grams,  etched,  shows  also  troilite  nodules  and  presents  a  granular 
or  stippled  surface  overlaid  with  a  network  of  fine  lines.  Date  of 
fall  unknown;  found  in  June,  1867.  Original  weight  about  10  kilo- 
j   grams;  dimensions,  14  by  18  by  16  cm. 

The  markings  on  an  etched  surface  are  exceedingly  fine  and  require  the  aid 
\   of  a  lens  to  distinguish  them.   There  appear  to  be  two  sets  of  figures— one  of 
long,  very  fine  lines,  representing  octahedral  cleavage,  and  the  other  series 
being  smaller,  more  crowded,  and  barely  perceptible.  (Whitfield). 

Analysis  by  Whitfield  yielded: 


Feldspathic  and  scapolite-like  mineral. 

Aug! tic  mineral  

Nickel-iron  

Pyrrhotite  

Schreibersite  

Chromite  


laso 

40.00 
14.50 
5.00 
2.00 
1.00 


800TT  OITT,  KAVBA8.   Ho.  4S9. 


SOOTTSyXLUB,  ALLEV  OOVlfTT,  KEMTUOKIT.    No.  77. 


Iron  (Fe) 


Nickel  (Ni)- 
Cobalt  (Co)-. 
Sulphur  (S) 


Per  cent. 

 94. 32 

  5.01 

 Trace 


Phosphorus  (P)-. 
Carbon  (C)  


0.84 
.16 
.12 


09.96 
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Specific  gravity,  7.848. 

Reference.— 3.  E.  Whitfield,  Amer.  Jourp.  Scil,  voL  33, 1887,  p.  500. 

80&IBA,  08WEG0  OOmmr,  VEW  TOU  Ho.  M 

Iron,  Dn  (or  Df ).  Weight,  9.15  grams.  A  fragment  with  etched 
surface  but  haying  a  granular  or  stippled  appearance  and  no  Wid- 
manstatten  figures.  Date  of  fall  unknown ;  found  in  1835.  Original 
weight,  3.6  kilograms  (8  pounds).   Analysis  by  Shepard  yielded: 

Per  cent. 


Iron   (Fe)  09.66 

SUicon  (Si)   .20 

Calcium  (Ca)   .00 

Aluminum  (Al)  Traces. 


09.95 

The  iron  was  found  in  a  forest  near  charcoal  pits.  It  gives  no 
Widmanstatten  figures  on  etched  surfaces  nor  does  it  contain  nickel 
or  cobalt.  Its  meteoric  nature  is  commonly  considered  as  doubtful. 

References. — C.  U.  Shepard,  Amer.  Joum.  Sd.,  vol.  40,  1841,  p. 
866;  vol.  4,  1847,  p.  75. 

BSARSMOVT,  WALDO  OOUirTT,  XAIVS.    Not.  4,  IM. 

Stone,  Cc.  Two  fragments  from  interior,  weighing  12  and  20 
grams.  Fell  at  8.15  a.  m.  on  May  21,  1871.  The  fall  was  accom- 
panied by  the  usual  report  and  a  hissing  sound  compared  to  the  escape 
of  steam  from  a  boiler*  The  passage  was  from  the  north  toward  the 
south.  On  striking  the  ground,  it  buried  itself  to  a  depth  of  2  feet 
and  was  broken  into  several  pieces,  the  largest  of  which  weighed  2 
pounds.   The  structure  is  chondritic   Analyses  by  J.  Lawrence 


Smith  yielded: 

Per  cent. 

Nlckellferoua  iron  14. 63 

Pyrrhotlte   3.06 

Olivine  43.04 

Bronzlte,  etc.  (including  chromlte)  38.27 


100.00 

The  metallic  portion  yielded: 

Iron  (Fe)  90.02 

Ni<*el  (Nl)   9.05 

Oobalt  (Co)  .43 


80.50 
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The  silicate  portion  yielded: 
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CoDstitoanti. 

Solnble 
In  HCL 
52.30. 

Insoluble 
in  HCl. 
47.70. 

Percent. 
40.61 
19.21 
36.34 
3.06 

PereetU, 
56.25 
13.02 
24.14 

2.01 
2.10 

99.22 

97.52 

Gifts  of  A.  C.  Hamlin  and  L.  T.  Chamberlain. 
References. — C.  U.  Shepard,  Amer.  Journ.  Sci.,  vol.  2, 1871,  p.  188. 
J.  L.  Smith.  Amer.  Joum.  Sci.,  vol.  2, 1871,  p.  200. 

BKETiXSOEir,  BBAHBSVBirRO,  VRUBSUL  Mo.  lO. 

Iron,  Ogg.  Weight,  105  grams.  Etched  section  showing  irregular 
plates.  Date  of  fall  imknown.  Found  in  1847.  Original  weight, 
1Q2  kilograms.   Composition  as  given  by  Duflos: 


Per  ceat. 

Iron  (Fe)   90.000 

Nickel  (Ni)  ,   5.308 

Cobalt  (Co)   .434 

Manganese  (Mn)   .  912 

Copper  (Cu)  ^   .104 

SUlca  (SlOO   1.157 

Residue   .  834 


98.749 

As  given  by  Rammelsberg: 

Percent. 

Iron  (Fe)  92.33 

Nickel  (Nl)   6.23 

Cobalt  (Co)   .67 

Silicon  (Si)   .02 

Carbon  (C)   .52 

Residue   .18 


99.95 

Specific  gravity,  7.68-7.71. 

Reference. — ^A.  Duflos,  Pogg-  Ann.,  ser.  8,  vol.  74,  1848,  p.  61. 

gSLKA,  DALLAS  OOirVTT,  ALABAMA.    Ho.  SM. 

Stone,  Cc.  Weight,  120  grams.  Irregular  fragment,  portion  of  a 
complete  individual  weighing  some  140.6  kilograms  (810  pounds), 
being  therefore  one  of  the  largest  of  the  stony  meteorites.  Found 
in  1907.   Nothing  definitely  known  regarding  its  f alL  A  dense,  dark 
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gray  stone,  sufficiently  compact  to  receive  a  polish.  Chondrules 
abundant.  Metallic  portion  inconspicuous  to  the  unaided  eye.  Min- 
eral composition:  Olivine  and  orthorhombic  and  monoclinic  pyrox- 
enes, with  some  isotropic  matter,  metallic  iron,  and  iron  sulphide 
(pi.  34). 

Chemical  analysis  by  Whitfield  yielded  as  follows: 

Percent, 

SUlca  (SiQ.)  81.06 

Alumina  ( AUOi)  .   4. 30 

Phosphoric  add  (P»0»)   .25 

Chromic  oxide  (GraO.)   .41 

Ferric  oxide  (FeiOi)  JIS.  15 

Ferrous  oxide  (FeO)  13.07 

Manganous  oxide  (MnO)   .26 

Nickel  oxide  (NIO)   1.45 

Cobalt  oxide  (CoO )   .  15 

Lime  (OaO)   2.13 

Magnesia  (MgO)  21.21 

Soda  (Na,0)   3.96 

Potash  (KtO)   .07 

Vanadium  oxide  (ViO»)  Trace. 

Water  (H,0)   8.07 


•{! 


'»^*"^i(Fe)   .82 

100.05 

Considering  the  metallic  portion  alone,  the  results  were  as  follows, 
in  totals: 

Per  cent. 

Iron   25.866 

Chromium   .  127 

Nickel   1.470 

Cobalt   .000 

Manganese   .  210 

Vanadium  Trace. 


27.768 

Gift  of  the  American  Museum  of  Natural  History. 
References.— Geo.  P.  MerriU,  Proc  U.  S.  Nat  Mus.,  voL  82,  1907, 
pp.  59-61 ;  Mem.  Nat.  Acad.  Sci.,  vol.  14, 1916,  p.  16. 


8EHHADJA,  AUIULLR,  OOnTAHTXVZ,  ALOEXIA.    No.  IBO. 


Stone,  Cwa.  Weight,  18  grams.  Fragment  with  light  brown  crust. 
Fell  between  11  a.  m.  and  12  m.  on  August  25,  1865.  Fall  accom- 
panied by  usual  report  Two  stones  fell  at  points  some  4,800  meters 
apart  Original  weight  of  both  masses,  50  kilograms.  Seems  never 
to  have  been  analyzed  or  subjected  to  microscopic  examination; 
nickel,  iron,  phyrrhotite,  chromite,  in  ash-gray  silicate  groundmass. 

Reference. — Daubree,  Compt  Rend.,  voL  62,  1866,  p.  72. 
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CTifcT.TA,  VSAB  BUSXHFOEX  XV  BAVOOOBAB,  BEVGAL,  XVBXA.   Bo.  tM. 

Stone,  Chi.  Weight,  53  grams.  Fragment  with  crust.  Fell  three 
hours  before  sunrise  on  the  morning  of  November  30,  1850.  The 
weight  of  the  original  mass  is  not  known,  some  3,626  grams  only 
being  accounted  for  in  Wiilfing's  catalogue. 

Composition,  according  to  H.  B.  von  Foullon :  SiO,,  52.51 ;  Cr,Og, 
1.25;  FeO,  16.81;  A1,0„  0.66;  CaO,  0.89;  MgO,  28.35;  NaO,  0.22; 
S,  0.14;  Fe,  0.25;  P,  trace.  The  mineral  composition  as  given  is 
bronzite,  with  inclosures  of  chromite,  dark  and  light  brown  glass, 
picotite  (  ?),  and  a  little  pyrrhotite.  No  native  iron.  The  structure 
is  remarkably  coarsely  granular;  color  light  ash  gray. 

Reference. — ^H.  B.  von  Foullon,  Ann.  k.  k.  Naturhist,  Hofmus., 
vol.  3, 1885,  p.  195.   This  gives  a  full  review  of  all  previous  work. 

SHELBUBBB*  OBST  COUVTY,  OBTABIO,  OABADA.   B«.  SftS. 

Stone,  Cga.  Fragment  weighing  578  grams  from  one  of  two  stones 
which  fell  on  the  evening  of  August  13,  1904.  The  stones  weighed, 
respectively,  12.6  kilograms  and  6  kilograms,  or  together  40|  poimds. 
Though  the  stones  fell  with  such  f orpe  as  to  penetrate  the  ground  to 
a  depth  of  2  feet,  the  heat  was  so  slight  that  a  green  burdock  leaf 
carried  by  it  into  the  groimd  was  still  green  and  imcharred  when 
disinterred.  An  analysis  as  given  by  L.  H.  Borgstrom  jdelded : 

Percent 


SUlca  (SIC)  89.19 

Iron  (Pe)  10.70 

Nickel  (Nl)   .78 

Cobalt  (CJo)   .04 

Ferrous  oxide  (FeO)  15.16 

Manganous  oxide  (MdO)  .   .  12 

Almnina  (AUX)  -   2,15 

Chromic  oxide  (OtOt)   .62 

Lime  (CaO)   1. 75 

Magnesia  (MgO)  26. 24 

Potash  (K.O)  -   .22 

Soda  (Na«0)   .78 

Sulphur  (S)  -   1.61 

Phoflphoms  (P)  I  .06 


99.87 

From  the  analysis  and  microscopic  examination  it  was  possible  to 
calculate  the  mineral  composition,  as  follows: 

Percent. 


Nickel-iron   8. 60 

Troiilte   4. 50 

Chromite   .  80 

Schreiberslte   .40 

Olivine   45. 00 

Enstatite   27. 80 

Maskdynite  (?)  I   13.00 


loaoo 
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Reference. — ^L.  H.  Borgstrom,  Trans.  Roy.  Astr.  Soc  Canada, 
1904,  p.  69. 

8HE&00TTT,  BEHAB.  BBHOAL,  IVDIA.   Bo.  tXL 

Stone,  She.  Fragment  with  crust,  weighing  286  grams,  from  a 
mass  weighing  4.5  kilograms,  or  10  poimds  6  oimces,  which  fell  on 
August  25, 1865.  This  stone  belongs  to  a  rare  group,  consisting  essen- 
tially of  pyroxene  and  maskelynite,  with  accessory  magnetite.  The 
chemical  composition  as  given  by  Tschermak  is  as  follows : 

Per  cent. 

SUIca  (SiO.)   60.21 

Alumina  (A1,0,)   5.90 

Ferrous  oxide  (PeO)   17. 59 

Magnesia  (MgO)   10.00 

Lime  (CaO)   10.41 

Soda  (Na,0)   1.28 

Potash  (K,0)  *   .57 

MagneUte  (PeO.  Pe,0.)   4.57 


100.63 

Reference.— Tschermak,  Min.  Mitth.,  vol.  2, 1872,  p.  87. 

SHIBOLE  SPBZBOS,  ELDOBADO  OOXTBTY,  OALZFOBBIA.   Bo.  lOS. 

Iron,  Dsh.  Weight,  32.4  grams.  Date  of  fall  unknown;  found 
1869-70.  Original  weight,  38.5  kilograms  (85  pounds).  This  iron 
has  been  described  and  analyzed,  with  somewhat  variable  results,  by 
C.  U.  Shepard,  C.  T.  Jackson,  and  B.  Silliman.  Silliman's  analysis 
follows: 

Per  cent 

Iron  (Pe)  81.48 

Nickel  (Nl)  17.173 

CJobalt  (Co)   .004 

Aluminum  (Al)   .088 

Chromium  (Cr)  ,   .020 

Magnesium  (Mg)   .010 

Calcium  (Ca)   .163 

Carbon  (C)   .  071 

Smcon  (SI)   .032 

Phosphorus  (P)    .308 

Sulphur  (S)   .012 

Potassium  (K)   .026 


99.987 

Specific  gravity,  7.875. 

References. — C.  U.  Shepard,  Amer.  Joum.  Sci.,  vol.  8, 1872,  p.  438. 
C.  T.  Jackson,  Amer.  Joum.  Sci.,  vol.  4,  1872,  p.  495.  B.  Silliman, 
Amer.  Joum.  ScL,  voL  6, 1878,  p.  1& 
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SHBSWSBVBT,  TOBX  OOUVTY,  PSnTOTLYAVIA.    Vo.  4tl. 

Iron,  Om.  Irregular  slice  some  12  by  7  cm.,  weighing  426  grams, 
from  a  mass  weighing  some  27  poimds  (12.2  kilograms),  fomid  in 
1909.  An  analysis  by  Dickman  and  Mackenzie,  as  given  by  Far- 
rington,  is  as  follows: 

Per  cent. 


Iron  (Fe)  90.84 

Nickel  (Nl)   8.80 

Cobalt  (Co)  Trace. 

Sulphur  (S)   .01 

Phosphums  (P)   .29 


99. 94 

Reference. — O.  C.  Farrington,  Amer.  Joum.  Sci.,  vol.  29,  1910. 
p.  350. 

SITATHAIJ,  HEAX  VXFUAH,  BAZFVE,  BAJPITTAVA,  IVDZA.   Ho.  91. 

Stone,  Cho.  Weight,  13.5  grams.  Fragment  with  crust.  Fell 
March  4,  1875.  Two  pieces  foimd  at  distance  of  three-fourths  mile 
from  one  another;  total  weight,  1,413  grams.  The  stone  seems  never 
to  have  been  analyzed  or  otherwise  described. 

SLOBODKA,  JUOHVOW,  8X0LSV8K;  BXTBSIA.   Ho.  171. 

Stone,  Cc   Three  and  one-half  grams  from  a  stone  weighing  2.76 
kilograms,  which  fell  August  10, 1818. 
Gift  of  R.  de  Kroustchoff. 

BMZTH'8  M0T7HTAIH,  BOOKZHOHAX  OOVHTY,  HOBTH  OABOUHA.   Ho.  M. 

Iron,  Of.  A  slab  weighing  58.8  grams  from  a  mass  weighing  5 
kilograms,  found  about  1863. 

BMZTHYXIXS,  DEKALB  OOXrHTT,  TEHHE88EE.   Ho.  tOt. 

Iron,  Og.  Wei^t,  214  grams.  Section  with  original  and  polished 
surface,  showing  large  troilite  nodule.  Three  of  these  irons  were 
foimd,  weighing,  respectively,  about  7, 15,  and  65  pounds  each.  They 
were  plowed  up  in  a  field  in  1840  and  date  of  fall  is  unknown.  The 
largest  mass,  as  described  by  Himtington,  was  remarkable  for  its 
silver- white  color  and  in  carrying  a  nodule  of  fine-grained,  compact 
graphite,  nearly  2  inches  in  diameter.  In  addition,  the  iron  carries 
schreibersite  and  diftonite,  the  latter  containing  minute  glassy  grains 
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of  a  hardness  above  that  of  the  ruby  and  believed  by  Huntington  to 
be  diamonds.  Chemical  composition  as  given  is: 

Percent. 

Iron  (Pe)  91.60 

Nickel  (Ni)   7.02 

Cobalt  (CJo)  -   0.e2 

Copper  (Cu).  1  Trace. 

Phosphorus  (P)   0.18 

99.32 

Reference. — O.  W.  Huntington,  The  Smithville  meteoric  iron. 
Proc.  Amer.  Acad.  Arts  atid  Sci.,  vol.  29, 1893-94,  p.  251. 

BOKO-BANJA  (8ABBAV0VAC),  NEAB  BSLOKADS,  SEBBZA.    Hot.  41,  SOS. 

Stone,  Cc.  Weight,  220  grams;  fragments  with  crust;  a  gray 
stone  of  uneven  texture  and  evident  fragmental  structure.  Fell 
October  13,  1877,  at  about  2  p.  m.,  with  the  usual  detonations  and 
light  effects.  A  shower  of  many  stones,  estimated  to  weigh  from 
48  to  80  kilograms,  the  largest  of  which  weighed  23  oka  (1,250 
grams  ?).  Some  40,329  grams  from  this  fall  are  now  represented 
in  52  collections,  public  and  private,  three  stones,  weighing,  respec- 
tively, 16,285  grams,  9,695  grams,  and  254  grams,  being  in  the 
museums  of  Belgrade.  An  analysis  by  Losanitch  yielded : 

Per  cent. 

Silica  (SlOj)   40. 14 

Ferrous  oxide  (FeO)_:   25.54 

Magnesia  (MgO)   25.78 

Manganous  oxide  (MnO)   0.012 

Soda  (Na^O)   0.28 

Potash  (KgO)   0.06 

Iron  (Fe)   5. 82 

Nickel  (Ni)_-1  i   0.92 

Cobalt  (Co)   0.07 

Sulphur  (S)   1.46 

Chromite   0. 04 

100.102 

The  stone  is  described  *by  Doll  and  Meunier  as  clastic  and  consist- 
ing of  olivine,  some  enstatite,  pyrrhotite,  and  nickel-iron. 

References. — ^E.  Doll,  Verb.  k.  k.  geol.  Keichsanst.,  1877,  p.  288. 
S.  Meunier,  Compt.  Bend.,  vol.  92, 1881,  p.  881. 

STAVVESV,  VSAB  lOLAXT,  MOSAVIA,  AXTBTBIA.    Hoi.  84,  141. 

Stone,  Eu.  Weight,  47  grams.  In  two  pieces;  fragment  with 
crust,  weighing  14  grams,  and  a  nearly  complete  individual^  weigh- 
ing 88  grams.   Crust  shining  black,  showing  lines  of  flow.  Fell 
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May  22,  1808,  at  6  a.  m.  Some  200  to  300  individuals  fell,  strewed 
over  an  area  some  8  by  3  miles,  and  estimated  to  weigh  62  kilograni& 
Chemical  analyses  by  Eammelsberg  yielded: 


ConsUtoents. 

A.  84.96 
per  cent 

B.  66.03 
pflroant 

In  HCl. 

tosoliibto. 

PtTcenL 

Percent, 

8illoa(SK>i)  

46.19 

40.44 

81.36 

3.64 

3.98 

38.81 

1.36 

16.96 

8.30 

1.13 

9.97 

Soda  (NotO)  

1.14 

.88 

.60 

.10 

.88 

100.13 

101.00 

Later  analysis  by  J.  E.  Whitfield,  made  with  especial  reference  to 
the  possible  occurrence  of  barium,  strontium,  and  zirconium,  jrielded : 


SUlca  (SIO,)   47.94 

Alumina   (A1,0,)   11.19 

Titanium  oxide   .41 

Zirconimn  oxide  (ZrOi)   None. 

Phosphoric  acid  ( P«0. )   .14 

Chromic  oxide  (Cr/)«)   .85 

Ferric  oxide  (PesOa)   1.20 

Ferrous  oxide  ( FeO )   18.9T 

Barium  oxide  (BaO)   None. 

Strontium  oxide  (SrO)   None. 

Nickel  oxide  (NiO)   .25 

Cobalt  oxide  (CoO)   Trace. 

Ferrous  sulphide  (FeS)   .86 

Lime  (CaO)   10.36 

Magnesia  (MgO)   7. 14 

Soda  (Na/))   .75 

Potash  (K,0)   .18 

Water  (above  104'  O.)  (HaO)   .80 


99.99 

The  mineral  nature  and  structure  of  the  stone  has  been  described 
by  Tschermak,  who  found  it  a  somewhat  variable  admixture  of  frag- 
mentary matter,  consisting  mainly  of  the  silicates  anorthite  and 
augite,  with  small,  colorless,  weakly  refracting  particles  of  an  imde- 
termined  nature;  in  addition,  nickel-iron,  pyrrhotite  and  chromite. 
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References. — C.  Rammelsberg,  Pogg.  Ann.,  vol.  83,  1851,  p.  692. 
G.  Tschennak,  Min.  pet.  Mitth.,  1872,  p.  83.  G.  P.  Merrill,  Mem. 
Nat.  Acad.  Sci.,  vol.  14, 1916,  p.  17. 

BTAUNTOV,  ATOXrSTA  OOXrHTT,  VZRODnA.    Voi.  68,  09. 

Iron,  Om.  Weight,  145  grams.  From  a  mass  found  in  1858  and 
described  by  Mallet  in  1871 ;  a  rectangular  slab,  etched,  and  showing 
coarse  Widmanstatten  figures,  with  scattering  grains  of  troilite;  also 
small  mass  weighing  9.86  grams  found  in  1887  and  described  by  G.  F. 
Kunz  in  1887.  Date  of  fall  unknown.  Five  masses  of  this  iron,  with 
an  aggregate  weight  of  113,964  grams,  were  found  between  1858  and 
1887.  Analyses  of  these  masses  as  made  (Nos.  I,  II,  III,  and  V)  by 
Mallet,  and  (No.  IV)  by  Santos,  yielded  the  results  given  below: 


CoDstituents. 

I 

n 

m 

IV 

V 

Percent. 

Percent. 

Percent. 

Percent. 

PerctnL 

88.706 

88.366 

89.007 

91.439 

0a298 

Nickd(Nl)  

10.163 

ia242 

9.964 

7.550 

&848 

.396 

.428 

.387 

.608 

.486 

.008 

.004 

.008 

.021 

.016 

Tln(8n)  

.002 

.002 

.003 

Trioo. 

.006 

.841 

.362 

.876 

.068 

.2<S 

.010 

.008 

.026 

.018 

.019 

.003 

.002 

.004 

Trace. 

Trace. 

Carbon  (C)  

.172 

.185 

.122 

.142 

.177 

.067 

.061 

.056 

.108 

.002 

99.872 

99.6G9 

99.947 

00.068 

100.172 

Spedflo  gravity  at  15"  7.853, 7.855, 7.839,  respectively. 


Mallet  also  determined  the  amount  and  character  of  the  gases 
yielded  by  these  irons  and  found  the  following : 

Per  cent. 

Hydrogen   35. 83 

Carbonic  oxide   38. 33 

Carbonic  anhydride   9.75 

Nitrogen   la  00 

100.00 

References. — J.  W.  Mallet,  Amer.  Joum.  Sci.,  vol.  2,  1871,  p.  10; 
Proc.  Royal  Soc.  London,  vol.  20, 1872,  p.  865. 

BTAYBOPOL,  OAXrOASTIS,  SXTSSIA.    Vo.  ITS. 

Stone,  Ck.  Weight,  52.4  grams;  fragment  with  crust;  ground 
ash-gray  and  finely  granular.  Fell  March  24,  1857.  Original 
weight,  1,632  grams.  Analyses  by  Abich  yielded: 
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64.10  per  I 
oantsohi-  fl 
bleinHCLD 


8flica(8iOi)  

M^«D«ia(KgO)  

Ferrous  oxide  (FeO) . . 

Inai(Fe)  

Hi^(NIO)  

KEjO+NatO) 

r(8)  

Ttai  oxide  (8D0t)  


U.4S 
37.06 
4.87 
.66 
.60 
1.04 
Tnoee. 


100.60 


SIIlM(810^  

Aliimliia(A]«Oi).... 
Ferrous  oxide  (FeO) 
lfogiMsii(ligO).... 

Lime(Oi^)  

8oda(NatO)  

Potash  (KtO)  

NiBkel  oxide  (NiO). 
Loa....4  


Bulk  analyses  jrielded: 

Percent. 

SUica  (SIO.)   33.16 

Alumina  (AWX)   4.22 

Magnesia  (MgO)   29. 24 

Lime  (CaO)   1.20 

Ferrous  oxide  (FeO)   18.  59 

Nickel  oxide  (NiO)   3.81 

Tin  oxide  (SnOi)   1.10 

Iron  (Fe)   4. 32 

Soda  (NaaO)   1. 40 

Sulphur  (S)   1.60 

Potash  (K,0)   0.60 

Chlorine  (01)  and  loss   0. 76 


100.00 

The  mineral  nature,  as  calculated  from  the  above,  is  given  as: 

Per  cent. 

Hyaloeiderlte  45. 65 

Olivine   23. 04 

Labradorite   18. 13 

Pyrrhottte   2. 95 

NickeU-ron  .   10.25 


100.02 

Gift  of  R  de  Kroutschoff. 

Reference. — ^H.  Abich,  Bull.  Acad.  Imp.  Sci.  St  Petersb.,  vol.  2, 
1860,  p.  403. 

BTSmAOK    (BBXrrXVBAOH,     BITTS&SOKltV)    8AX0HT,  OXBMAHY.    Vof.  %  %\ 

14Q,  4N. 

Stony-iron,  Siderophjrre.  Four  pieces,  weight,  124.7  grams. 
(1)  Rittersgriin,  found  in  1847;  section  with  crust,  weighing  38 
grams,  and  irregular  slice  weighing  31  grams.  The  stony  portion 
exceeds  the  metallic,  which  consists  of  nickel-iron  and  one  small 
mass  of  troilite.   (2)  Fragment  weighing  2  grams,  from  Steinbach. 
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Metallic  portion, 
51.031  per  cent  


Nonmetalllc  portion, 
48.969  per  cent  


(3)  One  from  Breitenbach,  weighing  68.7  grams.  The  three  localities 
mentioned  are  but  about  1  mile  apart,  and  the  stones  regarded  as  part 
of  one  and  the  same  fall.  Date  of  fall  unknown — ^perhaps  1540.  The 
Steinbach  sample  found  previous  to  1751;  that  of  Bittersgriin  in 
1847;  and  that  of  Breitenbach  in  1861. 

The  chemical  and  mineralogical  composition  of  the  Rittersgrun 
material  has  been  investigated  by  Weisbach  and  by  Winkler.  Ac- 
cording to  the  latter,  the  mineral  composition  and  its  relative  propor- 
tions are  as  follows: 

Per  cent 

/Nickel  iron  (Pe^Nl)   60. 408 

Phosphor-nickel-iron  (PeNi*?)-  .149 

Phosphide  of  iron  (Pe»P)   .  274 

suicide  of  iron  ( Pe,Si )   .169 

Sulphide  of  iron  ( PeS )   .015 

Carbide  of  iron  Trace. 

Copper   .  018 

Troilite   7.211 

Asmanite   8. 527 

Bronzite   32.908 

Chromite   .  328 

Analyses  of  the  troilite,  asmanite,  nickel-iron,  and  the  bronzite 
are  also  given.  It  was  in  this  meteorite  that  the  English  mineralogist 
Maskelyne  found  the  rhombic  form  of  silica  to  which  he  gave  the 
name  Asmamite. 

References. — N.  Story-Maskelyne,  Proc.  Boyal  Soc  London,  vol.  17, 
1869,  p.  870;  vol.  19, 1871,  p.  266;  Philos.  Trans.,  vol.  161,  1871,  pp. 
161  and  212.  A.  Weisbach,  Verl.  k.  Berg-akad. ;  Verh.  naturh.  Ver. 
Bonn,  vol.  38,  1876,  p.  92.  C.  Winkler,  Nova  Acta  k.  Leop.  Earol. 
Akad.,  vol.  40,  1878,  p.  838. 

TADJEU,  BETZr,  OOVSTAVTXn,  ALQEUA.    Vo.  SSt. 

Stone,  Ct.  Fragment  from  interior,  weighing  75  grams,  from  one 
of  two  masses,  weighing  8,843  grams,  which  fell  on  Jime  9,  1867. 
Meunier  described  the  stone  as  consisting  of: 

Per  oeat. 

Soluble  silicates  (mainly  olivine)  50.40 

Insoluble  siUcates  (mainly  pyroxene)  83.08 

Chrome-iron  ^_     .  20 

TroiUte   a  04 

Nickel-iron    8.82 

100.04 

Reference. — ^Daubree,  Compt  Bend.,  vol.  66, 1868,  p.  513. 

TAJSXWSXX,  OLAIBOBn  OOraTT,  TSnSSBSB.   Ho.  St. 

Iron,  Off.  Weight,  152  grams.  Date  of  faU  unknown:  found  in 
1853.  Weight  of  original  mass,  25  kilograms  (55  pounds),  according 
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to  J.  Lawrence  Smith.  Smith's  examination  showed  this  meteorite 
to  consist  mainly  of  nickel-iron  witii  troilite,  schreibersite,  a  few 
scattered  grains  of  olivine,  and  lawrendte  (iron  chloride).  Dupli- 
cate analyses  yielded: 

Per  cent.    Per  cent. 


Iron  (Fe)                                                 82.39  83.02 

Nickel  (Ni)  15.02  14.02 

Cobalt  (CJo)                                                 .48  .50 

Copper  (Cu)                                                 .09  .06 

Phoepboms  (P)                                            .16  .19 

Chlorine  (CI)   .02 

Siilphur  (8)   .08 

SiUca  (SiO.)  u                                .46  .84 

Magnesia  (MgO)   .24 


98. 55      99. 57 

Analyses  are  given  also  of  the  schreibersite. 

Reference. — J.  L.  Smith,  Amer.  Joum.  Sci.,  vol.  19,  1855,  p.  121. 

XmrASILM,  XSTHLAim,  SmiA.   Hoe.  8S,  48S. 

Stone,  Cca.  Two  pieces  weighing  48  and  990  grams,  with  papil- 
lated,  somewhat  blebby  crust.   Groimdmass  dark  ash-gray  and  - 
coarsely  granular.  Fell  June  28, 1872,  at  midday.  Originally  seven 
pieces,  weighing  28.5  kilograms.   Analysis  by  Schilling  showed : 


Per  cent 

Soluble  in  dilute  hydrochloric  acid  42. 317 

Insoluble  in  dilute  hydrochloric  acid   57. 683 

Bulk  or  mass  composition : 

Snica  (SiOs)  88.91 

Magnesia  (MgO)   22.261 

Lime  (CJaO)   1. 374 

Iron  protoxide  (PeO)  17.531 

Nickel  (Ni)   1.675 

Iron  (Pe)  11.767 

Phosphorus  (P)   .073 

Alumina  (AUO.)   2. 551 

Chromic  oxide  (OjOi)   .920 

Alkalies  (K,0.  Na,0)   2.236 

Sulphur  (S)   .625 


99.923 

The  mineral  composition  was  foimd  to  be  olivine,  bronzite,  labra- 
dorite,  nickel-iron,  and  troilite. 

Reference. — G.  Baron  Schilling,  Archiv.  Naturk.  Liv.-Ehst-  u. 
Kurlands,  vol.  9,  Heft  2,  1882,  p.  95. 

THOMsov,  MoDUTYix  oommr,  exoseiA.  ho.  m. 

Stone,  Cca.  Weight,  218  grams.  Nearly  complete  individual,  con- 
stituting so  far  as  known  the  entire  fall  (pi.  85).   Found  in  1888. 
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Nothing  known  regarding  fall.  A  compact,  distinctly  chondritic 
stone  belonging  to  class  of  veined  chondrites.  Mineral  composition, 
olivine  and  pyroxenes  with  small  areas  of  maskelynite  and  the 
usual  metallic  and  sulphide  particles.  No  chemical  analyses  haTe 
been  made. 

Reference. — 6.  P.  Merrill,  Smithsonian  Misc.  ColL,  voL  52,  1909, 
p.  473. 

THUHDA,  WIVDOEAK,  QirEEVBLAVD,  AOTTRATTA.  Vo. 

Iron,  Om.  Slice  about  45  by  45  mm.,  weighing  118  grams,  from 
a  mass  weighing  about  9,287  grams,  found  in  1886.  Cohen  gives  the 
composition  as  follows: 

Per  cent. 

Iron  (Pe)  91.54 

Nickel  (Nl)   a  49 

Cobalt  (CJo)   .56 

Copper  (Cu)   .02 

Sulphur  (S)  -   .02 

Phosphorus  (P)   .17 

Chromite   .  01 


100.81 


From  this  he  calculated  the  mineral  composition  to  be  as  follows: 

Per  cent. 

Nickel-iron   98.85 

Schreibersite    1. 00 

Troiiite   .  05 

Chromite   .  01 


100.00 


Reference. — E.  Cohen,  Meteoreisen-Studien  11,  Ann.  k.  k.  Natur- 
hist  Hofmus.,  vol.  15,  1900,  p.  381. 

TDCOSOHZV,  JUOmrOW,  SXOLBHSX,  SXrSSIA.    Ho.  ITi. 

Stone,  Cc.  Weight,  6.8  gr. ;  fragment  from  interior.  Fell  March 
25, 1807.  Weight  of  original  mass  40  kilograms.  Fall  accompanied 
by  the  usual  thunder-like  detonations.  Groundmass  light  ash-gray 
with  rust  spots,  and  showing  dark  green  to  brown  kugels.  Metallic 
constituents  scarcely  visible  to  the  unaided  eye.  Analyses  (I)  by 
Scheerer  and  (II)  by  Klaproth  yielded: 
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Constltaents. 


BIlloa(8iOt)  

Ferric  oxide  (FeiOs)  

Alamma  (AltOs)  

Magnesia  (MgO)  

Iron(Fe)  

Nlc5kel(NI)  

Lime(OaO)  

Maogaoous  oxide  (MnO). 

SolphnrCS)  

Chromium  (Cr)  

Loss  


Per  cent. 
30.00 
17.5 


ao.00 
17.75 
1.35 


4.5 


loaoo 


Percent. 
88.00 
35.00 
LOO 
14.35 
17.60 
.40 
.75 

3.00 


100.00 


Gift  of  R.  de  Kroutschoff. 

Reference. — O.  Buchner,  Die  Meteoriten,  1863,  p.  21. 

TOLXrOA  (XIQinPnOO),  XEZIOO.    Voi.  7S,  804,  857,  896. 

Iron,  Om.  Weight  33,610  grams.  (1)  Etched  slice  some  16  by  20 
cm.,  weighing  840  grams,  showing  distinct  Widmanstatten  figures 
and  irregular  nodules  of  troilite  (pi.  35) ;  (2)  two  complete  individuals 
weighing  530  and  735  grams,  showing  oxidized  and  pitted  surfaces; 
(3)  end  of  mass  weighing  1,050  grams  and  showing  two  large  troilite 
nodules;  and  (4)  nearly  complete  individual  weighing  28,458  grams, 
with  slab  cut  from  same  weighing  1,997  grams.  Date  of  fall  unknown. 
Known  as  early  as  1776.  Numerous  masses  of  meteoric  iron,  varying 
in  weight  from  300  poimds  to  minute  specimens,  have  been  found  in 
the  Toluca  Valley,  and  it  is  highly  probable  that  they  all  came  from 
the  vicinity  of  Xiquipilco,  in  the  State  of  Mexico.  Many  of  these 
masses  were  used  by  the  native  blacksmiths  as  anvils  and  for  making 
agricultural  implements.*  The  iron  is  described  by  Cohen  and  Wein- 
schenk  as  consisting  of : 

Per  cent 


Nlckel-lron   95.05 

Taenite   2. 45 

Sehreibersite  and  rhabdlte   1. 17 

Kamacite  (?)   .98 

Nonmagnetic  residue   .  85 


100.00 

The  nonmagnetic  residue  contained  siliceous  particles,  among  which 
orthoclase,  plagioclase,  feldspar,  quartz,  zircon,  and  pyroxene  have 
been  determined,  with  possibly  garnet  and  cordierite.  Chromite, 
apatite,  and  graphite  were  also  found.  This  is  the  first  meteoric  iron 
in  which  the  presence  of  quartz  crystals  and  apatite  were  proven.* 

1  Baatman,  The  Mexican  meteorite.  Bull.  Philoa.  Soc.  Waahington,  vol.  12,  March,  1892. 
*Tt  may  be  added  that  there  is  dou6t  concerning  the  occurrence  of  the  qnarti  aa  an 
original  conatltuent 
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References. — ^For  full  bibliography,  which  includes  a  large  number 
of  titles,  see  Wiilfing,  pp.  367-360.  Especial  references,  Cohen  and 
Weinschenk,  Ann.  k.  k.  Naturhist.  Hofmus.,  vol.  6, 1891,  pp.  135-142. 
H.  Laspeyres  and  E.  Kaiser,  Zeitschr.  fiir  EIryst  u.  Min.,  voL  24, 
1895,  pp.  485-493;  vol.  27,  1896-97,  p.  586. 

TOKBIGBZS  BZVKB,  OKOOTAW  OOUVTY,  AT.ABAITA.    Vo.  aU. 

Iron,  Ha.  Weight  2,954  grams.  Slice  some  11  by  18  by  4  cm., 
showing  original  and  polished  surface,  the  latter  etched,  showing  a 
granular  structure  and  large  schreibersite  inclosures  (see  pi.  36). 
Described  in  1899.  Originally  six  masses,  weighing  all  together 
53,795  grams.  The  slice  in  this  collection  is  from  mass  No.  3  described 
by  Foote,  the  original  weight  of  which  was  9,125  grams.  This  was 
foimd  in  1886  on  a  hill  in  the  southwest  quarter  of  section  4,  range  2 
west,  township  14,  Choctaw  County.  Analysis  by  Whitfield  on  sam- 
ple No.  5  yielded : 

Per  cent. 


Iron  (Pe)   95.02 

Nickel  (Ni)   4.11 

Cobalt  (Co)   .40 

Phosphoms  (P)   .324 

Carbon  (C)   .161 

Sulphur  (S)   Trace. 


100. 015 

Reference. — ^W.  M.  Foote,  Amer.  Joum.  Sci.,  vol.  8,  1899,  pp. 
168-156. 

TOXHABVOOK  OBESX»  BEB88ELAEB  OOXrBTT,  HEW  TOKBL    Vo.  SS. 

Stone,  Cgb.  Twenty-two  grams  from  a  mass  weighing  about  1.5 
kilograms  found  in  1863. 

TOBGABOXIB,  LEAVSHWOKTH  OOXrBTT,  XABBAS.    B«.  MS. 

Ir(m,  Om.  Weight  195  grams.  Polished  slab  13.5  by  8  cm.  with 
etched  surface  showing  Widmanstatten  figures.  Date  of  fall  un- 
known.  Found  in  1886.   Original  weight  11.8  kilograms  (26  pounds) . 

It  has  the  following  composition : 

Per  cent 


Iron  (Fe)  91.18 

Nickel  (Ni)   7.93 

Cobalt  (CJo)   .39 

Phosphorus  (P)   .10 

Copper  (Cu)  Trace. 


99.60 

Specific  gravity,  7.45. 

Reference.— 'Ei.  H.  S.  Bailey,  Amer.  Joum.  Sci.,  vol.  42, 1891,  p.  886. 
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TOTAH,  UXTXl  OOUHTT.  TIXA8.   Vo.  Ml. 

IroiL  Weight  28  grams.  Locality  uncertain.  Undescribed. 

TmAYIB  OOWTT,  TSXAl.   V«.  Itf. 

• 

Stone,  Ckb.  Weight  2,650  grams.  Nearly  complete  mass  with 
surface  much  oxidized.  Interior  nearly  black  and  stained  by  iron 
rust.  Found  1889;  date  of  fall  unknown.  Composition  as  shown 
by  Lu  6.  Eakins's  analysis: 

F«r  cent. 

SUlca  (SIO,)   44.75 

Alumina   (AUO»)   2.72 

Chromic  oxide  (CraOs)   .52 

Copper  (Cu)  Trace. 

Ferrous  oxide  (FeO)   16.04 

Iron  (Fe)   1.83 

Nickd  oxide  (NIO)   .52 

Nickel  (Nl)   .22 

Cobalt  (Co)   .01 

Hanganous  oxide  (MnO)  Trace. 

Lime  (CaO)   2.28 

Magnesia  (MgO)   27.ftS 

Potash  (K,0)   .13 

Soda  (NaaO)   1.13 

Phosphoric  acid  ( PaO.)   .  41 

Sulphur  (S)   1.88 

Ignition  (HiO)   .84 

101. 11 

O  for  S   .  92 


100.19 


The  soluble  and  insoluble  silicate  analyses  yielded : 


CoostittMota. 

Soluble  in  HGiaroUi'te 
deducted). 

Insoluble  in  Ha. 

Analysis. 

Calculat- 
ed to  100 
per  cent. 

Molecu- 
lar 
ratios. 

Analysis. 

Calculat- 
ed to  100 
percent. 

Molecu- 

lar 
ratios. 

Ahimiiw  (AlsOf)  

15.67 
1.00 

88.13 
2.58 

aoao 

.025 

3a  30 
2.03 
.54 
4.95 

50.14 
3.73 
LOO 
0.15 

a930 
.030 
.007 
.137 

Niotol  oxide  (NIO)  

8Lia 
.49 
.42 
15.34 
Undet 
Undet. 

19. 7« 
L19 
L02 

87.33 

.374 
.010 
.018 
.983 

1.94 
13.23 
.10 
.  .95 

8.59 
91.44 
.19 
1.70 

.004 
.011 
.002 
.028 

4L10 

loaoo 

64.08 

loaoo 

6682*— BaU.94— 16 
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The  strictly  metallic  portion  yielded: 

Per  cent. 

Iron  (Fe)   88.74 

Nickel  (Nl)  —  10.68 

CJobalt  (Co)  '   .58 

100.00 

From  these  analyses  the  proportional  mineral  composition  is  cal- 
culated as: 

Per  cent. 

Nickellferous  Iron   2. 23 

Trolllte  5.03 

Sol.  In  HQ  (mainly  olivine)  39.84 

Insol.  In  HOI  (mainly  enstatite  with  a  little  chromite 
and  feldspar)  52. 42 

09.52 

Structure  indistinctly  chondritic,  firm,  and  compact;  iron  scarcely 
visible  to  the  naked  eye.  Wiilfing  suggests  that  this  may  belong  to 
the  same  fall  as  the  Bluflf,  Fayette  County,  stone.  The  general  ap- 
pearance, color,  relative  portion  of  the  constituents,  and  chemical 
composition  are,  however,  all  against  this. 

Gift  of  R.  T.  Hill. 

Reference. — ^L.  G.  Eakins,  A  new  stone  meteorite.  Amer.  Joum. 
Sci.,  vol.  39, 1890,  pp.  69-61. 

TBSVTOH,  WASHnrOTOV  OOmTTT,  WI800V8ZH.   Vo.  69. 

Iron,  Om.  Weight  327  grams.  Section  8.3  by  7  by  1.5  cm.  etdied 
and  showing  Widmanstatten  figures  and  large  troilite  nodule.  Date 
of  fall  unknown ;  found  in  1858.  Originally  six  masses  weighing  65 
kilograms,  four  being  found  in  1858,  one  in  1869,  and  one  in  1871. 
Chemical  composition  as  given  by  J.  Lawrence  Smith : 

•  Per  cent. 

Iron  (Fe)   91.08 

Nickel  (Nl)  :   7.20 

Cobalt  (Co)   .53 

Phosphorus  (P)  _*   .  14 

Copper  (Cu)  Trace. 

Insol.  residue   .  45 


99.35 

The  iron  is  octahedral  in  structure,  but  shows  on  an  etched  surface 
peculiar  rectangular  markings  to  which  Smith  proposed  to  give  the 
name  Laphamite. 

References. — J.  L.  Smith,  Amer.  Joum.  Sci.,  vol.  47,  1869,  p.  271, 
I.  A.  Lapham,  Amer.  Joum.  Sci.,  vol.  8, 1872,  p.  69. 

TBBHEAVO,  LOKBABDT,  ITALY.    Vo.  8t7. 

Stone,  Cca.  Fragment  weighing  163  grams,  from  one  of  two  stones 
weighing  882,459  grams,  which  fell  on  November  12,  1856.  The 
mineral  composition  as  quoted  by  Buchner  is: 
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Per  cent. 

NlckeMron  22. 78 

OVolllte   4.06 

Iron  magneslan  silicates  71. 88 

d9.e2 

Reference. — O.  Buchner,  Die  Meteoriten  in  Sammlungen,  1868, 
p.  90. 


TV080V,  AKIZOVA:  THE  SIOHET,  XEWIK,  OK  KINO  XETSOBrrE.    Vo.  869. 

Iron,  Dm.  Weight  of  main  mass  621,531  grams.  Original  mass 
stated  to  have  weighed  637,224  grams.  In  form  of  a  complete  ring. 
Height,  97  centimeters;  greatest  width,  124  centimeters;  width  of 
opening,  68  centimeters;  greatest  thickness  of  ring,  49  centimeters; 
least  thickness,  4.5  centimeters.  (See  pi.  1.)  Date  of  fall  unknown 
First  called  to  public  attention  by  Dr.  John  L.  LeConte  in  1861,* 
and  brought  to  the  Smithsonian  Institution  in  1863,  through  the 
influence  of  Dr.  B.  J.  D.  Irwin,  U.  S.  A.  The  original  source  is 
believed  to  have  been  the  Pass  of  Los  Muchachos,  in  the  Sierra 
de  la  Madera,  whence  it  was  brought  by  Spanish  soldiers  to  the 
old  Presidio,  where  it  remained  until  the  withdrawal  of  the  Spanish 
garrison.  It  was  then  taken  to  Tucson  and  set  up  as  a  kind  of 
^'public  anvil  for  the  use  of  the  inhabitants."  The  mass  was  sent 
in  1860  from  Tucson  to  Hermosillo,  and  later  to  Guaymas.  In  1863 
it  was  taken  to  San  Francisco  and  thence  to  Washington  by  way  of 
the  Isthmus  of  Panama. 

The  results  of  chemical  analyses  obtained  by  various  investigators 
are  somewhat  variable,  as  might  be  anticipated  from  material  not 
absolutely  homogeneous.  The  following  are  the  results  obtained  by 
J.  L.  Smith,  F.  A.  Genth,  and  G.  J.  Brush : 


Constituents. 

SmJth. 

Genth. 

Brush. 

Percent. 
85.64 
&66 
.01 
.03 
.12 
Trace. 

Percent. 
83.47 
0.44 
.43 
.008 
.10 
Traoe. 
.40 
3180 
(■) 
(■) 
(«) 
2.87 
1.06 

Percent. 
83.04 
0l85 

Percent. 
81.05 
9.17 
.44 
.06 
.49 
Trace. 
1.10 
2.43 

Col»H(Co)  

LimeCCaO)  

(•) 
.15 
Trace. 
(•) 
3L15 
.174 
.006 
.50 

104 

.31 
8.03 

3.03 

4.17 

100.  U 

100.408 

100.733 

00.06 

1  Proc  Amer.  Assoc.  Adr.  Bel.,  Albany  meeting,  1861,  188. 
«  Not  estimated. 
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The  composition  of  the  strictly  metallic  portion  is  given  as: 

P«r  cent. 

Iron  (Fe)   89.89 

Nickel  (Nl)   9.58 

Cobalt  (Co)  :   .49 

Copper  (Chi)   .04 


100.00 


The  mineralogical  composition  as  given  by  the  authorities 
quoted  is: 


Constituents. 

Smith. 

Gentb. 

Brush. 

Per  cent. 

Per  cent. 

PereenL 

00.64 

Ml  08 

86.24 

OUrtoa  

a30 

8.60 

iao6 

.77 

.64 

3.18 

.30 

.73 

.S3 

100.00 

100.00 

100.00 

Subsequent  *  investigations  by  Cohen  yielded  results  as  below : 

Per  cent. 

Iron  (Fe)   84.60 

Nickel  (Nl)   9.24 

Cobalt  (Co)   .95 

Copper  (Cu)   .02 

Chromium  (Cr)   .02 

Carbon  (C)   .04 

Sulphur  (S)   .01 

(CJe)*   .04 

Phosphorus  (P)   .17 

Silica  (SlOa)   1.76 

Magnesia  (MgO)    .  51 

Olivine  residue  .   3. 39 


100.75 


The  olivine  yielded: 

Silica  (SlO,)  44.01 

Ferrous  oxide  (FeO)   2. 08 

Llme(CaO)  1.33 

Magnesia  (MgO)  51.44 

99.76 

Specific  gravity,  according  to  Shepard,  6.66;  to  Smith,  6.52,  6.91, 
and  7.13;  Brush,  7.29. 

The  mass  is  not  a  homogeneous  iron,  as  it  appears  on  casual  in- 
spection, but  contains  many  minute,  sometimes  microscopic  inclos- 
ures  of  olivine,  as  indicated  in  the  analyses  given  above.  No  Wid- 
manstatten  figures  are  brought  out  by  etching,  as  is  common  in 

^  Festechrift  sn  der  60  jahrlgen  Doctor-Jabelfeler  d.  Herrn  H.  Llapricht,  Greitewald, 
1900,  pp.  27>78.   Abttrmet  in  Keues  Jahrbach.  1901,  No.  2»  p.  87. 
*Prot>ablj  a  typographical  error  and  sboold  be  CL 
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meteoric  irons,  the  surface  becoming  covered  only  with  an  irregu- 
lar net  work  of  yellow  metallic  lines  resembling  troilite  or  schreiber- 
site,''  and  round  each  inclosure,  large  or  small,  may  be  seen  a  linear 
margin  of  the  same  material.  This  is  shown  somewhat  indistinctly 
on  the  polished  surface  on  the  inner  part  of  the  ring,  and  in  the  small 
sample  (No.  40)  in  the  Shepard  collection. 

Through  misunderstandings  a  controversy  arose  as  to  whom  was 
entitled  the  credit  of  securing  this  unusually  interesting  relic  for  the 
national  collections.  The  matter  seems  to  have  been  settled  in  Doctor 
Irwin^s  favor  in  the  publication  mentioned  below.  . 

RefereTices. — ^L.  Fletcher,  The  meteoric  iron  of  Tucson,  Min.  Mag., 
vol.  9,  1890,  p.  16.  B.  J.  D.  Irwin,  History  of  the  Great  Tucson 
Meteorite,  etc.,  1865  (privately  printed). 

OTTnriBA,  MnrAB  exEASs,  bsahl.  vo.  ms. 

St(me,  Cka.    Forty-gram  fragment  from  a  shower  aggregating 
some  30-40  kilograms  which  fell  on  June  29,  1903. 
Reference. — ^E.  Hussak,  Ann.  k.  k.  Naturhist.  Hofmus.,  1904. 

VTRXOHT,  HOIXAVD.    V«.  ••. 

Stone,  Cca  or  Cc  Weight,  28.7  grams,  of  which  25.9  grams  are  in 
form  of  coarse  powder.  Fell  June  2, 1843,  at  8  p.  m.  Two  stones  fell ; 
the  first,  weighing  7  kilograms,  buried  itself  to  a  depth  of  1  meter 
(39  inches)  in  the  earth.  It  was  quite  cold  when  removed  a  quarter 
of  an  hour  later.  The  second,  weighing  2.7  kilograms,  was  not  found 
until  three  days  later.  The  stone  is  described  as  clear  gray,  nearly 
white  with  iron  granules,  and  yellow  and  black,  sometimes  purple 
red  points. 

Analysis  recalculated  by  Baumhauer  yielded:  Magnetic  portion, 
10.91 ;  nonmagnetic,  89.09 ;  specific  gravity,  3.65. 

The  magnetic  portion  consists  of  nickel-iron.  The  nonmagnetic 
portion  was  calculated  by  Baumhauer  to  consists  of  pyrrhotite, 
olivine,  albite,  and  augite.  A  bulk  analysis  (recalculated)  yielded: 

Per  cent 


Smca(SiO,)  89.30 

Alumina  (AUOi)   2.25 

Iron  (Fe)  11.07 

Ferrous  oxide  (FeO)  15.29 

Lime  (CaO)   1.48 

Magnesia  (MgO)  24.87 

Soda  (Na.O)   1.39 

Potasli  (K.0)   .15 

Cliromic  oxide  and  ferrous  oxide  (CnOi+FeO)   .65 

Nickel  (Ni)  and  cobalt  (CJo)   1.24 

Sulphur  (S)   1.90 

Pho^horus  (P)   .006 

Copoer  (Cu)  and  tin  (Sn)   .026 


99.120 
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Reference. — ^E.  H.  von.  Baumhauer,  Pogg.  Ann.,  voL  66,  1845, 
p.  465. 

▼AOA  XUEETA  (SZEXRA  DE  OHACO),  ATAOAXA.  CHILE.    Vo.  1. 

Stony-iron,  Grahamite.  Weight,  432  grams;  roughly  cubical  mass 
with  portion  of  original  surface.  Date  of  fall  unknown;  found 
prior  to  1862.  The  Museum  sample  was  received  from  the  Univer- 
sity of  Santiago,  labeled  as  found  in  1862,  and  is  probably  from  the 
sample  described  by  Professor  Domeyko.*  The  composition  of  the 
metallic  and  silicate  portions  of  this,  as  given  by  Domeyko,  is: 

MetalUc :  Per  cent 

Iron  (Pe)   88.6 

Nickel  (Nl)   1L4 


SUicate: 

Silica  (SIC)  

Alumina  (Al:iOt)  

Ferrous  oxide  (FeO) 

Magnesia  (MgO)  

Llrae  (CaO)  

Soda  (Na,0)  

Sulphur  (S)  

Iron  (Pe)  


100.45 

  • 

The  mineral  composition  of  the  Sierra  de  Chaco  stone,  which  is 
considered  the  same,  is  given  as  nickel-iron,  pyrrhotite,  olivine, 
enstatite,  augite,  and  plagioclase.  For  the  Mejillones  iron  Domeyko 
gives  the  following  composition : 

Per  cent. 


Iron   95. 4 

Nickel   3. 8 

Cobalt   .  1 

Schrelbersite   .  9 


100.2 

Gift  of  the  University  of  Santiago,  Chile. 

References. — ^Domeyko,  Compt.  Rend.,  vol.  58,  1864,  p.  551,  and 
vol.  81, 1875  .  p.  599.   L.  Fletcher,  Min.  Mag.,  vol.  8, 1889,  p.  223. 

TEBAMIH  (XABAHD),  TBlntEAV,  PERSIA.    Voe.  ttS,  4ia 

Stony-iron,  Mesosiderite.  Two  pieces,  weighing  about  10  grams, 
from  a  mass  weighing  some  45  kilograms  which  fell  in  February,  1880. 

Reference.— H.  A.  Ward,  A  trip  after  meteorites.  The  Mineral 
Collector,  vol.  6,  June,  1899,  p.  59. 

1  Comptes  Rendos,  yol.  58,  1864,  p.  661. 


100.00 


  43.22 

  7. 60 

  26.52 

  6.60 

  4. 27 

  .40 
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TIOTOXIA  (8A8KAT0HEWAV  BIYES),  BBITI8H  OOLITIIBZA.   Vo.  417. 

Iron,  OnL  Kectangular  piece,  30  by  14  by  3  mm.,  weighing  13  grams, 
from  a  mass  weighing  175  kilograms,  found  in  1871. 

YIOABAVO  PASZ8H,  HEAB  FEXBAXA,  ZTALT.    Vo.  477. 

Stone,  Cc.  A  roughly  cubical  mass  some  60  by  50  by  40  mm.  with 
oxidized  crust  on  two  surfaces;  dark  gray  with  white  spots.  Weight, 
297  grams,  from  a  stone  weighing  11.5  kilograms,  or  25  pounds, 
which  fell  January  22,  1910,  It  is  described  by  A.  Bosati  as  a  car- 
bonaceous chrondrite.  It  consists  of  olivine,  rhombic  pyroxene  and 
iron,  with  iron  sulphide,  chromite,  plagioclase,  augite,  glass,  and 
carbonaceous  matter. 

Reference— X.  Rosati,  Neues  Jahrb.  Min.  Geol.  Pal.,  vol.  1,  1912, 
p.  44  (abstract). 

▼OUILLE.  HEAB  P0ITIEX8.  FRAVCX.    Vo.  444. 

Stone,  Cia.  11  grams  from  a  mass  weighing  some  20  kilograms, 
which  fell  May  13,  1831. 

WACOXBA,  MITOHELL  COmTTT,  XAH8A8.    Hot.  61,  SOS. 

Stone,  Ccb.  Fragment  from  interior  weighing  112  grams,  and 
two  smaller  weighing  together  8  grams,  one  showing  crust.  Date  of 
fall  unknown;  found  in  1874,  and  about  one-half  carried  away  in 
fragments  and  lost;  portion  remaining  weighing  58  pounds  (26  kilo- 
grams). Analyses  by  Smith  yielded: 

Per  cent. 


Stony  matter   90.81 

Nickel-Iron   5.34 

TroUite   3.  85 


100.00 

The  nickel-iron  yielded: 

Percent. 

Iron  (Fe)   86.18 

Nickel  (Ni)   12.02 

Ck>baU  (Co)   .91 

Copper  (Cu)   ,04 


The  stony  portion  yielded: 


Constituents. 

Soluble, 
69  per  cent. 

Insoluble. 
41  per  cent. 

SQica  (SiO«)  

34.52 

54.02 

30.01 

18.10 

32.50 

23.45 

.43 

2.30 

.61 

.36 

Alkalies  

.89 

1.58 

Trace. 

08.90 

99.81 
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The  mineral  composition  as  calculated  from  these  analyses  would 
then  be:  Nickel-iron,  5.34;  troilite,  3.85;  olivine  and  enstatite. 

References. — C.  U.  Shepard,  Amer.  Joum.  Sci.,  vol.  11,  1876,  pp. 
473-474.  J.  L.  Smith,  Amer.  Joum.  ScL,  voL  13,  1877,  pp.  211-214; 
Original  Besearches,  1884,  p.  523. 

WALKEB  commr,  Alabama,  vo.  im. 

Iron,  H.  A  thin  slice  some  2  by  3  cm.  in  diameter,  weighing  15 
grams,  from  a  mass  weighing  a&out  165  pounds,  or  74.5  kilograms, 
found  in  1832  in  the  northeast  comer  of  Walker  County.  Excepting 
that  this  iron  is  hexahedral  in  crystallization,  there  is  no  apparent 
reason  for  including  it  in  the  Lime  Creek,  Claiborne  fin^,  several  hun- 
dred miles  to  the  southwest 

WAKEEVTov,  wAEBsv  oommr,  mSSOITEL  Vo.  tt. 

Stone,  Ceo.  Weight,  11  grains;  fragment  from  interior.  A  fints, 
somewhat  loosely  aggregated  mass  of  a  smoky  blue-gray  color.  Fell 
January  3,  1877,  at  7  a.  m.  No  report  nor  luminous  phenomena  ac- 
companied the  fall,  the  only  sound  being  that  caused  by  its  passage 
through  the  air,  which  was  compared  to  the  whistle  of  a  distant  loco- 
motive or  the  passage  of  a  cannon  ball.  Struck  a  tree  in  falling  and 
portions  of  wood  fibers  adhered,  which,  however,  were  not  in  the  least 
charred,  indicating  that  the  temperature  was  not  high,  though  it  was 
reported  that  the  snow  was  melted  immediately  around  the  spot 
where  it  fell.  Original  weight  estimated  at  100  poimds  (45.5  kilo- 
grams), but  only  some  10  or  15  pounds  (4  to  7  kilograms)  preserved. 
Passage  of  stone  in  its  flight  from  northwest  to  southeast.  Analyses 


by  Smith  yielded : 

Per  cent 

Nlckel-lron   2.01 

TroUite   3.61 

SUlcates  (including  chromite)  D4.48 


100.00 

The  metallic  portion  yielded: 

Per  cent 

Iron  (Fe)   88.61 

Nickel  (Ni)   10.21 

Oobalt  (Oo)   .00 


89.82 
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The  silicate  portion  jdelded: 


Solable, 

Insolable, 

OonstituMits. 

80.40  per 

10.60  per 

centT 

oont. 

33.02 

56.90 

87.57 

10.20 

.12 

.90 

Llm«(CaO)  

Trace. 

T.JO 

28.41 

22.41 

8odA(NHO)  

.07 

1.00 

Nickel  oxide  (NK))  

1.64 

Cobalt  oxide  (CoO)  

.31 

.83 

101.04 

96.66 

The  mineral  composition  as  calculated  from  these  analyses  was: 


Per  cent. 

Olivine   76.00 

Bronsite  and  pyroxene  minerals   18. 00 

Nickel-iron   2. 00 

TroUite   3. 50 

Ghromite    .50 


100.00 

Reference. — J.  L.  Smith,  Amer.  Journ.  Sci.,  vol.  14, 1877,  pp.  219- 
299;  Original  Researches,  1884,  p.  632. 

WELLAVD,  OVTABIO/ CAVADA.    Vo.  416. 

Iron,  Om.  Fragment  some  40  by  20  by  20  mm.,  weighing  38 
grams,  from  a  mass  weighing  8  kilograms  found  in  1888.  The 
chemical  composition,  as  determined  by  J.  M.  Davison,  is  as  follows: 
Iron,  91.17;  nickel,  8.54;  cobalt,  0.06;  sulphur,  0.07. 

Reference. — E.  E.  Howell,  Proc.  Rochester  Acad.  Sci.,  vol.  1, 1890, 
p.  86. 

WX8T0V,  FAIBllZLD  OOVVTT,  OOyMBCTIOUT.   Voik  186»  870,  406. 

Stone,  Ccb.  Four  fragments  weighing  4,  6,  6,  and  17  grams.  All 
from  the  interior.   Fell  December  14,  1807,  at  6.30  a.  m.   The  fall 
was  accompanied  by  the  usual  flash  of  light  and  detonations  com- 
pared to  the  sound  produced  by  cannon  balls  rolling  over  a  floor. 
The  meteor  passed  from  the  north  toward  the  west  and  was  in  sight 
some  30  seconds.   Six  or  seven  masses  were  known  to  fall  within  a 
;  distance  of  some  9  or  10  miles  along  the  line  taken  by  the  meteor, 
I  the  aggregate  weight  of  which  has  been  estimated  at  about  330 
pounds,  or  150  kilograms.   The  largest  individual  is  estimated  to 
{  have  weighed  some  10  kilograms.   The  stone  is  chondritic,  of  ash- 
'  gray  color,  with  metallic  iron  and  pyrrhotite  visible  to  the  unaided 
eye.   Analyses  made  by  Professor  Silliman  are,  owing  to  the  condi- 
tion of  analytical  science  at  that  time,  of  only  historical  value.  The 
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Stone  is  of  interest  in  being  the  first  recorded  and  described  meteoric 
stone  to  fall  in  America. 

Reference. — B.  Silliman  and  J.  L.  Kingsley,  Trans.  Amer.  Philos. 
Soc.,  vol.  6, 1809,  p.  323. 

WICHITA  COTTVTT  (B&AZ08  BIYES),  TEXAS.    Voik  M,  S4t. 

Iror,  Og.  Two  slices,  one  4  by  1  by  0.7  cm.,  weighing  20.8  grams, 
and  one,  5  by  5  cm.,  weighing  143  grams.  Date  of  fall  uncertain; 
first  known  in  1836.  Original  weight  unknown,  but  not  far  frcnn 
160  kilograms,  as  given  by  Mallet.    Analysis  by  this  authority 


yielded : 

Per  cent. 

Iron  (Fe)   90.709 

Nickel  (Nl)   8.342 

Cobalt  (Go)  ^   .205 

Manganese  (Mn)  Trace. 

Ck>pper  (Cu)   .018 

Tin  (Sn)   .004 

Phosphorus  (P)   .  141 

Sulphur  (S)   .016 

Graphitic  carbon  (C)   .190 

Silica  (SIC)           j   ^ 

Magnetic  Iron  oxldej 


99.877 

Specific  gravity  at  24°  C,  7.841. 

It  has  been  suggested  that  this  iron  may  have  been  a  part  of  the 
same  fall  as  the  Red  River  or  Cross  Timbers  mass  found  about  1808. 

References. — B.  F.  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  vol.  1, 
1856-60,  p.  622.   J.  W.  Mallet,  Amer.  Joum.  Sci.,  vol.  28, 1884,  p.  285. 

WILLAMETTE,  Ca:.ACKAMAS  COITNTY,  OBEGOV.    Vo.  600. 

Iron,  Om.  An  irregular  slice  23  by  30  cm.  in  greatest  diameter, 
weighing  1,954  grams,  from  the  gigantic  mass  weighing  31,107 
pounds,  found  in  the  autumn  of  1902,  and  now  in  the  American 
Museum  of  Natural  History  in  New  York.  It  is  the  third  largest 
mass  known.  Its  chemical  composition  as  shown  by  Daviscm's 
analysis  is: 

Per  cent. 


Iron  (Fe)  91.65 

Nickel  (Ni)   7.88 

Cobalt  (Go)   ".21 

Phosphorus  (P)   .09 


99.83 

Gift  of  C.  S.  Bement.    (PI.  36,  fig.  1.) 

References. — H.  L.  Ward,  Proc.  Rochester  Acad.  Sci.,  vol.  4,  1904, 
p.  137.  E.  O.  Hovey,  Amer.  Mus.  Joum.,  vol.  6,  No.  8,  July,  1906, 
p.  105. 
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For  descriptions  see  pages  160  and  170. 
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WTTiTiTAmrOWJi,  UNTUOKT.    Vos.  STft,  S77. 

Iron,  Om.  Portion  of  end  of  mass,  weighing  731  grams,  and  a 
slice  30  by  6  cm.,  weighing  555  grams.  From  a  mass  weighing  68 
pomids,  or  31  kilograms,  found  in  April,  1892.  The  composition 
as  shown  by  analysis  by  W.  Tassin  is : 


Per  cent. 

Iron  (Fe)  91.54 

Nickel  (Ni)   7.26 

Cobalt  (Co)   .52 

Copper  (Cu)   .03 

Chromium  (Cr)   .05 

Phosphorus  (P)   .  12 

Sulphur  (S)   .17 

Carbon  (C)   .004 

Silicon  (Si)   Trace. 


99.694 

Reference. — ^E.  E.  Howell,  Amer.  Joum.  Sci.,  vol.  25,  Jan.,  1908, 
p.  49. 

YoinrDEGor,  to  miles  east  of  tokk,  west  Australia,  vo. 

Iron,  Og.  Slice  6  by  6  cm.,  weighing  410  grams,  from  one  of  4 
masses  weighing  73}  pounds,  found  in  1884.   The  composition  as 


given  by  L.  Fletcher  is: 

Per  cent. 

Iron  (Fe)   92.67 

Nickel  (Ni)   6.46 

Cobalt  (CJo)   .55 

Copper  (Cu)   Trace. 

Magnesium  (Mg)   .  42 

Phoaphorus  (P)   .24 

Sulphur  (S)   None. 

Insoluble  cubes  (Cliftonite)   .04 


100.38 

The  chief  interest  of  this  iron  lies  in  the  presence  of  crystals  of  a 
cubic  form  of  carbon  about  0.25  mm.  in  diameter,  to  which  Dr.  L. 
Fletcher  gave  the  name  cUftomte^  in  honor  of  Prof.  R.  B.  Clifton, 
of  Oxford  University. 

Reference.— Jm  Fletcher,  Min.  Mag.,  vol.  7, 1887,  p.  121. 

2AB0BZIXA,  VOLHTNIA,  BUSiZA.    Vo.  180. 

Stone,  Cw.  Weight,  4.1  grams;  fragment  from  the  interior. 
Light  gray  ground,  fine,  granular,  and  friable.  Fell  April  10,  1818. 
Original  weight,  4  kilograms.  A  light  gray  stone  with  small  rust 
spots  and  pyrrhotite  and  metallic  iron  scarcely  visible  to  the  unaided 
eye.  Indistinctly  chondritic.  Laugier's  analysis,  published  in  1823, 
sums  up  109.4  and  is  obviously  erroneous.   He  gives: 
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Per  cent. 

Silica  (SIO.)   41.00 

Ferric  oxide  (Fe»0«)   45.00 

Alumina  (A1«0.)   .75 

Magnesia  (MgO)   14.9 

Lime  (CaO)   2.00 

Nickel  (Ni)   LOO 

Chromium  (Or)   .75 

Sulphur   (S)   4.00 

109.40 

Gift  of  R.  de  Kroutschoff. 

Reference. — ^Laugier,  Gilbert's  Aimalen,  vol.  75, 1823,  p.  264. 

ZA0ATE0A8,  XSZIOO.    Vo.  17. 

Iron,  Obz.  Weight,  14.8  grams.  Date  of  fall  unknown;  found  in 
1792.  Original  weight  some  1,000  kilograms.  Accoirding  to  Berg- 
mann,  as  quoted  by  Buchner  (p.  145) ,  this  iron  consists  of  93.77  nickel- 
iron,  2.27  pyrrhotite,  1.48  chromite,  1.65  schreibersite,  and  0.49  carbon. 

Gift  of  J.  Berrien  Lindsley. 

ZKTKD,  BOSNIA,  AVBTRIA.    No.  SSt. 

Stone,  Cia  (?).  Weight,  31  grains.  Irregular  fragment  from  tiie 
interior.  Fell  August  1, 1897,  about  11.30  a.  m.  Four  stones  were  re- 
ported. The  largest,  which  was  broken,  was  estimated  to  have 
weighed  90  kilos;  the  others  weighed  2.542  kilograms,  220  grains,  and 
48  grams,  respectively,  a  total  of  92,810  grams.  Greneral  direction  of 
flight  southeast  to  northwest.  A  moderately  firm,  indistinctly  chon- 
dritic  stone,  of  a  light  gray  color,  in  which  the  metallic  particles  are 
so  small  as  to  be  scarcely  distinguishable  by  the  unaided  eye. 

The  mineral  composition,  according  to  Berwerth,  is  olivine,  bron- 
zite,  a  monoclinic  pyroxene,  a  little  plagioclase,  chromite,  pyrrhotite, 
and  nickel-iron.   Analyses  by  Carl  Hodlmoser  yielded : 

Percent. 

Ignition  (HaO)   0..^ 

Silica  (SiO,)   41.90 

Alumina  (A1,0,)   1.92 

Iron  (Pe)   .15 

Ferrous  oxide  ( FeO )  ^   27. 40 

Ck>balt  (Co):.  Trace. 

Nickel  (Ni)  Trace. 

Manganese  (Mn)  1  Trace. 

Lime  (CaO)   4.60 

Magnesia  (MgO)   22.79 

Soda  (Na.O)   1.05 

Potash  (K,0)   .41 

Sulphur  (S)   1.01 

101.02 

Less  O  for  S  •  51 


101.11 
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Berwerth  regards  the  stone  as  a  tufaceous  rock  somewhat  meta- 
morphosed by  heat. 

References. — C.  Hodhnoser,  Min.  pet.  Mitth.,  voL  18,  1899,  p.  513. 
F.  Berwerth,  Wiss.  Mitth.  Bosnien  u.  der  Hercegovina,  vol.  8,  1901, 
pp.  1-17;  Centralblatt  fiir  Min.,  No.  21, 1901,  pp.  641-647. 

CASTS  OP  METEORITES. 

The  collections  contain  casts  in  plaster  of  the  meteorites  listed 
below.  The  asterisk  indicates  also  a  mold  from  which  additional 
casts  may  be  made,  for  exchange  purposes,  if  desired. 

Algoma,  Kewaunee  County,  Wisconsin. 

Babb's  Mill,  Greene  County,  Tennessee. 

Bacubirito  (Ranchito),  Sinaloa,  Mexico. 

Bath  Furnace,  Bath  County,  Kentucky. 

Beaver  Creek,  West  Kootenai  District.  British  Columbia. 

Brannau.  Hauptmannsdorf,  Bohemia. 

Cabin  Creek,  Johnson  County,  Arkansas. 

Cape  York,  Greenland.    (3  casts.) 

Gross  Roads,  Boyett,  Wilson  County*  North  Carolina. 
*Culllson,  Pratt  County,  Kansas. 

Davidson  County,  North  Carolina. 

El  Capltan,  New  Mexico. 

Glorleta  Mountain,  Santa  Fe  County,  New  Mexico. 

Grand  Rapids,  Kent  County,  Michigan. 
^HendersonvlUe,  Henderson  County,  North  Carolina. 

Kendall  County,  Texas. 

Kokstadt,  Grlqualand,  South  Africa. 
^Mart,  McLennan  County,  Texas. 

Mazapil,  Mexico. 
**Modoc,  Kansas.    (Casts  of  2  largest  stones.) 

Mount  Joy,  Adams  County,  Pennsylvania. 

NedagoUa,  Madras,  India. 
•Perryvllle,  Perry  County,  Missouri. 

Plymouth,  Marshall  County,  Indiana. 
*Rlch  Mountain,  Jackson  County,  North  Carolina. 

Rowton,  Shropshire,  England. 
*Santa  Rosa,  Coahuila,  Mexico. 

Sarepta,  Saratov,  Russia. 

ScottsvUle,  Allen  County,  Kentucky. 

Stelnbach,  Saxony,  Germany. 
^Thomson,  McDuffle  County,  Georgia. 

W<^  Cottage,'  Yorkshire,  England. 


! 
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Professor  Charles  Upham  Sheparo. 

Bom,  1804;  died,  1886. 
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B.  THE  SHEPARD  COLLECTION. 


Prof.  C.  U.  Shepard,  one  of  the  earliest  American  mineralogists, 
was  bom  June  29,  1804,  and  died  May  1,  1886.  For  several  years 
he  served  as  an  assistant  to  Prof.  Benj.  Silliman,  sr.,  in  Yale  College, 
New  Haven,  Connecticut,  and  was  professor  of  chemistry  in  the 
Medical  College  of  the  State  of  South  Carolina,  at  Charleston,  South 
Carolina,  from  1833  to  1870,  except  during  the  period  of  the  Civil 
War.  For  some  years  also  he  was  professor  of  chemistry  and  natural 
history  at  Amherst  College,  in  Massachusetts.  He  was  one  of  the 
most  enthusiastic  American  students  of  meteorites,  wrote  many 
papers  relating  to  them,  and  made  extensive  collections.  This  col- 
fection  is  exhibited  through  the  courtesy  of  his  son,  Dr.  C.  U. 
Shepard,  of  Sunmierville,  South  Carolina.* 


Iron,  Cm.   Fragment  weighing  11.3  grams.   Source  unknown. 


Stone,  K.  A  dark  brown  powder  and  some  friable  fragments 
weighing  0.60  grams;  carbonaceous.   Fell  March  15,  1806,  5  p.  m. 


Stone,  Cc.  Fragment  from  interior  weighing  1  gram.  Ground- 
mass  light  gray.   Fell  July,  1766. 

ALEXAMDEB  COVHTY,  NORTH  CABOLIHA.    Ho.  88. 

Iron.    Etched  fragment  weighing  12.3  grams.    Found  in  1860. 

ALFIAHELLO,  PBOYIHOE  OF  BRESCIA,  ITALY.    Ho.  887. 

Stone,  Ci.  Two  fragments  from  interior  weighing  29.54  grams. 
Fell  February  16, 1883,  3  p.  m. 

ALLBOAH,  laOmeAH.    Ho.  8«7. 

Stone,  Ceo.  Fragments  from  interior  weighing  125  grams. 

>  Dr.  Shepard  died  on  July  6,  1915,  since  the  manuscript  of  this  Bulletin  went  to  the 
printer.  By  his  will  the  collection  has  heen  left  to  the  United  States  National  Moseom 
ps  n  memorial  of  his  father's  labors. 


ABERT  IROH.    Ho.  80. 


ALAIB,  OARD,  FRAHOE.    Ho.  188. 


ALBARETO,  HEAR  MODEHA,  ITALY.    Ho.  iSi. 
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AVOSBB,  KAXHS-BT-LOIBE,  FSAVCB.    Vo.  147, 

Stone,  Cwa.  Fragments  from  interior  weighing  0.72  gram.  Fell 
June  8,  1882. 

ABSAK,  DTDIA.   Vo.  168. 

Stone,  Cgb.  Dark  ash  gray  fragment  with  crust,  weighing  7 
grams;  gray  chondrules.  Found  1846. 

AB8I8I,  NEAR  PERVOIA«  ITALY.    Vo.  S89. 

Stone,  Cc.  Fragment  with  crust,  weighing  29  grams;  groundmass 
ash-gray,  containing  chondrules  and  metallic  grains.  Fell  May  24, 
1886. 

AXrBITBV,  LSB  (FOBKEUY  MACOV)  OOIIVTT,  ALABAMA.    No.  76. 

Iron,  H.  Eight  fragments  weighing  228.15  grams.  Found  in 
1867. 

AVeVSTINOWXA,  XXATERINOBLAW,  BVSSIA.    Vo.  MS. 

Iron,  Of.  Three  fragments:  Two  oxidized,  weighing  50  grams 
and  24  grams,  respectively,  and  one  unoxidized,  weighing  7  grams. 
Found  in  1890. 

AXnUXES.  OAVTOV,  MA8SB0B08,  LOZ^BX.  FBANOB.  Vo.  1«. 

Stone,  Cwa.  Fragment  weighing  0.45  gram.  Fell  June  3,  1842. 

AVSSBV  (CLABAO),  MONTBtJXAV,  HAtrTS-OABONNX,  FBANCZ.  Vo.  IK. 

Stone,  Cc.  Two  fragments,  one  showing  crust,  weighing  20.1 
grams.  Groundmass  ash  gray  flecked  with  rust  and  containing  light 
and  dark  chondrules  and  metallic  grains.   Fell  December  9,  1858. 

BABB'S  mix,  OBEENE  COUNTY,  TENNE88BB,  No.  64. 

Iron,  Db.  (1)  Small  fragment;  (2)  vial  of  filings;  (3)  vial  of 
turnings;  total  weight,  20.63  grams.  Known  in  1842. 

BAomnrr  (alezejewka),  exatebinoslaw,  bvssia.  no.  14s. 

Stone,  Civ.  Fragment  with  crust  and  polished  surface,  weighing 
8.6  grams.  Groundmass  greenish  gray  with  numerous  metallic 
grains  and  chondrules.  The  metallic  portion  is  more  or  less  oxidized. 
Fell  February  16, 1814. 

BAIBD'8  PLANTATION,  A8HSYILLE,  BVNOOXBE  OOITNTY,  NOBTH  OABOUNA. 

No.  S8. 

Iron,  Om.  Three  fragments,  weighing  2.95  grams.  Found  in 
1888. 
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BALLIHOO  (10  MILBB  BOVTH  OF),  imtOKZaOH  BIYBS,  WXST  AVBTBALZA.    Vo.  104. 

Iron,  Off.  Weight  122  grama  Etched  surface  has  a  stippled 
appearance,  overlaid  with  a  network  of  fine  lines.  Found  in  1892. 

BAHDOVe,  JATA.    Vo.  818. 

Stone,  Cw.  Fragment  with  pitted  dull  black  crust,  weighing 
50.87  grams.  Groundmass  ash  gray,  containing  chondrules;  grains 
of  nickel  iron  and  troilite,  some  of  them  quite  large.  Fell  December 
10, 1871,  1.30  p.  m. 

BABBOTAH,  BOQVEFOBT,  LAKDES,  FEAVOE.    Vo.  116. 

Stone,  Cga.  Section  showing  crust;  weight  28.7  grams.  Ground- 
mass  light  gray,  and  containing  chondrules  and  numerous  metallic 
grains.  Fell  July  24,  1790,  9  p.  m. 

BEAB  CREEK,  DEVTEB  OOWTT,  OOLOEADO.    Vo.  7». 

Iron,  Of.  (1)  Section  of  mass  showing  troilite  nodules,  weighing 
117.20  grams;  (2)  section  with  well-marked  Widmanstatten  figures 
and  distinct  plates  of  taenite,  weighing  62.05  grams;  (3)  two  vials  of 
fragments  showing  octahedral  cleavage.   Found  in  1866. 

BEMDEOO,  MOVTE  8AVT0,  BAHIA,  BEAZZL.    Vo.  8. 

Iron,  Og.   Thin  slab  weighing  102  grams.   Found  in  1784. 

BEVABES  (KRAXHVT),  IVDIA.    Vo.  181. 

Stone,  Cc.  Fragment  with  crust,  weighing  7.82  grams.  Polished 
surface  shows  chondrules  and  scattered  metallic  grains.  Fell  Decem- 
ber 19,  1798. 

BZSHOPYILLE.  8V1ITEE  OOTOTT,  SOITTH  OABOUVA.    Vo.  166. 

Stone,  Chla.  Weight,  1,090.4  grams.  Mass  with  grayish  vitreous 
crust ;  one  vial  of  fragments.    Fell  March  25, 1848. 

BITBirEO.  PEV88IA,  eSEMAVY.    Vo.  14. 

Stony-iron,  Pallasite.  Fragment  weighing  19  grams.  Found  in 
1807. 

BOHXnCZLZTZ,  BOHEIOA,  AVSTEIA.   Vo.  81. 

Iron,  Og.  Fragment  with  original  surface,  weighing  0.95  gram. 
One  side  etched  to  show  Widmanstatten  figures.  Found  in  1829. 

BOVAVZA,  B0L80V  DE  MAPIMI,  MEZIOO.    Vo.  87. 

Iron,  H.  Two  etched  fragments,  weighing  238.6  grams.  Found 
in  1837. 
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BEABiE,  Knrac  smiA.  m:  lit 

Stony-iron,  Pallasite.  Fragment  of  iron  matrix  from  which  the 
stony  matter  has  disappeared,  weighing  5.18  grams.   Found  in  1810. 

BBATOAir,  HAlTPTlfAVirSDO&r,  BOKEXIA.    Vo.  tf. 

Iron,  H.  Rectangular  section  containing  troilite  nodule;  weight, 
14.5  grams.  Etched  surface  shows  a  network  of  fine  lines.  Fell 
July  14,  1847,  8.45  a.  m. 

BSXirHAM,  KIOWA  COWTT,  KAVBAS.    Vo.  ItO. 

Stony-iron,  Pallasite.  Weight,  430  grama  Polished  slice  showing 
a  sponge-like  metallic  matrix,  with  olivine  filling  the  cavities.  Found 
in  1890. 

BVRUveToy,  otssgo  cowtt,  nw  tobk.  vo.  it. 

Iron,  Om.  Two  pieces :  Larger  one,  weighing  1,503.3  grams,  shows 
original  surface,  one  face  etched;  smaller  one,  weighing  25  grams, 
contains  drill  hole  and  is  etched  on  three  faces.  Known  prior  to  1819. 

wuvm,  nroiA.  vo.  its. 

Stone,  Bu.   Fragment,  weighing  0.2  gram.   Fell  December  2, 1852. 

BTTTLEB,  BATES  OOTOTT,  KISSOVBI.    Vo.  86. 

Iron,  Off.  Weight,  891  grams.  Section  showing  original  surface. 
Etched  face  shows  comb-like  markings  made  up  of  fine  lines;  Wid- 
manstatten  figures  very  distinct.  Minute  nodules  of  troilite  are 
scattered  over  the  surfaces.   Found  in  1874. 

BXrrSVBA,  OOBVOXPXrB,  IVDIA.    Vo.  190. 

Stone,  Ci.  Fragment  with  crust  and  polished  surface,  weighing 
7.83  grams.  Metallic  grains  present  in  large  amount ;  olivine  chond- 
rules  1  mm.  in  diameter.   Fell  May  12, 1861. 

OABEZA  DB  MAYO.  MTTBOIA,  SPAIV.    Vo.  tlO. 

Stone,  Civ.  Fragment  from  interior,  weighing  13.7  grams.  Fell 
August  18,  1870. 

OAXBBIA  (LOOXPOBT),  VIAOABA  COIJVTT.  VBW  TOBK.    Vo.  S7. 

Iron,  Of.  Weight  33.2  grams.  Etched  slab  containing  large 
nodule  of  troilite;  etch  figures  coarse  and  approximately  square. 
Found  in  1818  (t). 
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I  OAXPO  Dm  PVOASA,  MMMMTIMA,  BOVTK  AMEXIOA.    Vo.  IIS. 

Stony-iron,  Pallasite.   Fragment  weighing  0.192  gram.   Found  in 
1879. 

OAPX  ZmOV,  OAFI  COLOVT,  BOVTK  ATBIOA,    Vo.  10. 

Iron,  Hca.   Section,  weiring  182^  grams,  showing  portion  of 
original  surface  and  containing  troilite  nodule.   Found  in  1793. 

OASTHAOB,  8KZTK  COTOTT,  TXraXSSES.    Vo.  96. 

Iron,  Om.   Section,  weighing  43.1  grams,  showing  Widmanstatten 
figures,  also  delicate  lines  of  taenite.   Found  in  1840.  * 

I  0A8IT  COirVTT,  UATUCZT.   Vo.  W. 

Iron,  Og.   Fragmrat  weighing  3.30  grams.   Found  in  1877. 

GAimni,  HAVOOCK  OOUVTT,  MAIVX.   Vo.  171. 

Stone,  Cwa.   Minute  fragment  with  crust.   Fell  May  20, 1848. 

OHAVDAKAFUX,  BEEAK,  ZVDIA.    Vo.  IW. 

Stone,  Cib  or  Cgb.   Powder  and  angular  fragments,  weighing 
1.05  grams.   Fell  June  6,  1838,  12  no^m. 

OHAVTOWAT,  TEVDSK,  FEAVOB.  Vo.  141. 

Stone,  Cgb-   Two  fragments  weighing  45.1  grams.   Fell  August  6, 
1812,  2  a.  m. 

OHAELOTTE,  DICX80V  COITVTT,  TVWS88EE.    Vo.  tS. 

Iron,  Of.   Trian^larly  shaped  section,  weighing  2.70  grams. 
Fell  in  July  or  August,  1835. 

CKAHSOVTILLK,  VSAE  0ELEAV8,  LOZBET.  F&AVOB.    (1)  Vo.  IM,  (8)  Vo.  160. 

Stone,  Cga.    (1)  Fragment  from  interior,  weighing  3.77  grams; 
i   (2)  ("Bois  de  Fontaine")  fragments  and  powder  from  interior, 
weighing  3.27  grams.   Fell  November  23, 1810, 1.30  p.  m. 

GHATBAV-BBVABD,  KOVTABeiS,  LOIBBT,  7BAV0E.    Vo.  168. 

Stone,  Cia.   Fragment  from  interior,  weighing  3.74  grams. 
Groundmass  ash  gray,  compact,  and  containing  numerous  metallic 
•  grains.   Fell  June  12, 1841. 

OMEMBATE,  BAXOVY.   Vo.  187. 

Iron.   Part  of  a  mass,  perhaps  Bitburg,  weighing  75.27  grams. 
The  iron  has  apparently  been  heated  in  a  forge.   Found  in  1858. 
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OHESTE&YILLB,  0KS8TXE  OOnTT,  BOUTH  OASOUVA.    (1)  Vo.  48,  (8)  Vo.  tt. 

Iron,  Hch.  (1)  An  irregularly  shaped  section  weighing  36.4 
grams;  etched  surface  shows  a  network  of  fine  lines.  (2)  A  rectan- 
gular section  weighing  54.6  grams;  etched  surface  as  above.  Found 
in  1847. 

OMILX,  Ho.  7C 

Fragment  consisting  entirely  of  nickel-iron;  weight,  4.76  gram& 

OHULAFINVEB,  OLEBTOHB  OOTOTT,  ALABAMA.    Ho.  84. 

Iron,  Om.  Thin  slab,  etched,  weighing  54  grams.  Widmanstat- 
ten  figures  broad  and  well  outlined.   Found  in  1873. 

OLAIBOBHB  (UME  OBBXS),  KOHBaX  OOnTT,  ALABAMA    Mo.  84. 

Iron,  H.   Fragment  weighing  3.7  grams.   Found  in  1834. 

OLATWATER  (VBBHOH  OOVHTT),  WI800HSIH.    Ho.  188. 

Stone,  Cka.  Polished  slice,  weighing  9.35  grams,  made  up  of 
coarse,  transparent,  nonmetallic  grains,  with  scattering  grains  of 
nickel-iron  and  chondrules,  the  whole  resembling  sandstone.  Fell 
March  25,  1865. 

OLEYSLAHD  (LEA  IBOH),  EAST  TEHHE88EE.   Ho.  88; 

Iron,  Om.    Weight  260  grams.    Found  in  1860. 

OOAHVILA  (BMITHBOHIAH  IBOH),  MEXICO.    Ho.  84. 

t 

Iron,  H.  Part  of  mass,  weighing  88.3  grams.  Etched  surface 
shows  cubic  structure.   Known  in  1852. 

COLD  BOKKETBLD,  OAPB  OOLOHY,  BOTTTH  AFBXOA.    Ho.  160. 

Stone,  K.  Fragment  of  a  dull  black  color  flecked  with  white, 
weighing  9.27  grams.   Fell  October  13,  1838,  9  a.  m. 

OOOPERTOWH,  mOBERTBOH  OOTOTT,  TEHHSBSEE.    Ho.  87. 

Iron,  Om.  Weight,  327.83  grams.  Two  slices  etched,  showing 
Widmanstatten  figures  made  up  of  broad  plates  5  to  7  mm.  in  width. 
Known  in  1860. 

OOSBY'8  ORBXX,  COOKE  OOUHTT,  TEHHB88EE.    Ho.  88. 

Iron,  Og.  One  lot  of  fragments,  weighing  69.16  grams,  some  of 
which  show  octahedral  cleavage.   Found  in  1887. 
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OBAVBSBBT  VUkJOIB,  POVLAft  BXCL.  YZBOIVZA.   Vo.  60. 

Iron,  O.    Fragment  weighing  7.92  grams.   Found  in  1852. 

OEAraomtn,  VIOTORIA,  AVBTEAUA.    (l)  Vo.  Sa.  (S)  Vo.  »9a. 

Iron,  Og.  (1)  Fragment,  weighing  10.6  grams,  much  oxidized 
and  somewhat  decomposed  from  occluded  lawrencite;  found  in  1854. 
(2)  Oxidized  fragment,  weighing  21  grams  (Yarra  Yarra  River), 
fonnd  in  1858. 

GR0H8TADT,  OEAVOE  EnrSS,  OBAVOE  FXSE  STATS,  80T7TH  AFBIOA    Vo.  S35. 

Stone,  Cga.  Fragment  with  crust  and  polished  surface,  weighing 
12.5  grams.  Crust  dull  black,  somewhat  pitted  and  in  swellings. 
Groundmass  ash  gray,  with  abundant  metallic  grains.  Chondrules 
gray  and  white.    Fell  November  19,  1877. 


Iron,  Om.  Two  pieces,  (me  weighing  62.85  grams,  the  other  a 
cleavage  crystal,  weighing  0.85  gram.   Known  in  1808. 


Stone,  Cg.  Fragment  with  crust,  weighing  1.77  grams.  Fell  Jan- 
uary 23,  1877. 

DALTOV,  WHITFIELD  OOVHTT,  OfiOEOIA.    (1)  Ho.  90,  (8)  Ho.  M8. 

Iron,  Om.  (1)  Two  pieces  weighing  735.71  grams.  Etched  face 
shows  broad  Widmanstatten  figures  with  scattering  plates  of  taenite ; 
surface  more  or  less  decomposed  from  presence  of  lawrencite.  Found 
in  1879.  (2)  Nearly  complete  individual — weighing  50,340  grams,  or 
111  pounds.  This  is  the  mass  described  and  figured  by  Shepard* 
but  from  which  possibly  2  kilograms  has  been  cut  from  the  apex 


Stme,  Ck.  Fragment  from  interior,  weighing  4.6  grams.  Ground 
mass  ash  gray  flecked  with  rust.  Fell  March  20, 1868. 


Stone,  Ci.  Fragment  with  crust,  weighing  4.19  grams.  Ground- 
mass  ash  gray,  fine  granular  and  compact  with  delicate  veins  ap- 


0X0S8  TIKBEHS,  HED  TEXAS.    Ho.  18. 


CYHTBIAHA,  HABRISOH  COmrTT,  SBHTCrOKT.    Ho.  MS. 


(pi.  39). 


DAHIEL8  KULL,  OKIWALAHD,  SOVTH  AFRICA.    Ho.  804. 


DEAL.  MOHiromB  OOTTHTT,  HEW  7ESBET.    Ho.  187. 


lAmer.  Joufs.  BcL,  toL  26,  1888,  p.  836. 
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parently  filled  with  nickel-iron  somewhat  oxidized.  Structure 
chondritic  with  numerous  metallic  grains.  Fell  August  14,  1829. 

DSHTOV  OOUVTY,  TEXAS.    Vo.  68. 

Iron,  Om.  Etched  fragment  showing  coarse  Widmanstatten  fig- 
ures; weight,  7.97  grams.  Found  in  1866. 

DSSOVBRZDORA,  8AV  LUIS  POTOSI,  MEXIOO.   Vo  t. 

Iron,  Om.  Oblong  slabs,  etched,  weighing  24.8  grams.  Known  in 
1780. 

DHir&lCSALA,  XAVOBA,  nrDIA.    Ho.  1S9. 

Stone,  Ci.  Weight,  259.2  grams.  Fell  July  14,  1860,  2.30  p.  m. 
(1)  Fragment  with  faint,  shining  and  much  pitted  crust.  Ground- 
mass  ash  gray,  compact,  with  finer  grained  bluish  gray  nodules  and 
oxidized  metallic  grains  distributed  through  it.  (2)  Fragment  from 
interior,  one  surface  polished.  Two  faces  show  fragmentary  slicken- 
sides. 

DOHA  IHBZ,  ATAOAMA,  OKILS.    Ho;  117. 

Stony-iron,  Pallasite.  Portion  of  mass,  weighing  59.5  grams  and 
showing  original  and  polished  surfaces.  The  metallic  and  stony  parts 
are  about  equal  in  amount,  the  latter  being  distributed  through  the 
mass  in  reticulated  shapes.  The  specimen  exhibits  in  a  slight  degree 
the  characteristic  cracked  surface.  Found  in  1888. 

DBAKE  ORSEX,  HEAK  HASHYUXE,  DAVXDBOH  COVHTT,  TEHHE8SSE.    Ho.  IM. 

Stone,  Cwa.  Fragment  with  crust,  weighing  4.18  grams.  Fell  May 
9.  1827. 

DUEAHGO,  XSZICO.   Ho.  IS. 

Iron,  Om.  Etched  fragment  showing  Widmanstatten  figures; 
weight,  46.43  grams.  One  surface  deeply  pitted.  Found  in  1804. 

BICHBTA2>T,  BAVAEIA.  OBEMAHT.  Ho.  IH. 

Stone,  Cc.  Fragment  from  interior,  weighing  1  gram.  Ground- 
mass  cx)arse  granular.  Fell  February  19, 1786. 

EI8EHBEE0,  BASE  ALTEHBEBO,  QEBKAHT.    Ho.  Si. 

Iron,  Pseudometeorite.  Fragment  weighing  9.7  grams.  Found  in 
1873. 

ELBOOEH,  BOKBIOA,  AV8TBIA.   Ho.  1. 

Iron,  Om.  Fragment  weighing  4.46  grams.  Found  in  1400. 
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EXMITIBiniO.  nUDDXBlOX  OOVVn,  XAmYLAm.   V0.  M. 

Iron,  Om.  Etched  fragment  weighing  5.5  grams;  shows  Widman- 
statten  figures.  Found  in  1854. 

ZireiSKEIlC,  ALBAOB,  GEXKAirT.    Vo.  IM. 

Stone,  Ckb.  Two  fragments  from  interior,  weighing  4.3  grams;  one 
vial  of  powder  weighing  0.098  gram.  Fell  November  16,  1492,  11.30 
I    p.  m. 

XBZLXBEir.  BAZOirr,  OEBKAinr.    Vo.  140. 

I 

Stone,  Ck.  Weight,  30.60  grams.  Fragment  with  crust;  also  frag- 
ment from  interior  and  vial  of  powder.  Fell  April  15, 1812, 4  p.  m. 

ESTHEBYILLE,  EXMET  COmrTY,  IOWA.    Vo«.         tSO.  Sll,  Sit. 

Stony-iron,  Mesosiderite.  Weight,  3,575  grams.  Fell  May  10, 
1879,  5  p.  m.  One  hundred  and  nine  complete  individuals  varying  in 
size  from  that  of  a  pea  to  that  of  a  hen^s  egg;  their  surfaces  show 
rounded  knobs  and  are  partly  steel  white  and  partly  steel  blue  to  black 
in  color  (pi.  40).  A  section  shows  the  iron  in  spongiform  masses, 
nodules  and  irregular  flakes  distributed  through  the  stony  ground- 
mass.  The  olivine  nodules  from  above  show  a  vitreous  crust  with 
marked  lines  of  flow,  again  they  are  coated  with  nickel-iron.  Five 
masses  composed  chiefly  of  stone  show  deeply  pitted  crust.  Ground- 
mass  containing  large  nodules  of  olivine,  nickel*iron,  and  troilite. 

I  FAXMnroTOV,  wASHnroTOV  oowtt,  »Awnas.  vo.  mi. 

Stone,  Cs.  Mass,  weighing  489  grams,  having  the  appearance  of  a 
dark  gray  dolerite.  Crust  smooth,  showing  scales  or  blisters  in  spots. 
Groundmass  containing  black  chondrules;  also  white  radiated  chon- 
drules  and  bronze  yellow  metallic  grains.  Fell  June  25, 1890, 1  p.  m. 

70BBTTH,  MOHBOE  COinrTT,  OEOEGIA.   Vo.  IM. 

Stone,  Cwa.  Two  fragments,  one  with  crust  and  one  from  interior, 
weighing  9.50  grams.  Fell  May  8, 1829,  3.30  p.  m. 

rOET  DTmOAV,  XAVEEIOX  OOWTT,  TEXAS.   Vo.  M. 

Iron,  H.  Slab  weighing  116  grams,  one  surface  etched.  Etching 
develops  Neumann  lines  as  a  network  on  a  granular  or  stippled 
ground.   Small  grains  of  troilite  are  seen.   Found  in  1882. 

nAVXTOET,  TEAnUE  OOXrETT,  AT.ABAlfA.    Vo.  tOI. 

Stone,  Ho.  Fragment  weighing  47  grams,  with  shining,  black, 
papillated  crust  having  well-marked  lines  of  flow.  Fell  December  5, 
1868. 
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Stone,  Cwa.  Fragment  with  crust  and  polidied  surface,  weighing^ 
2.22  grams.  Fell  November  30,  1822. 

GA&OAirrXIXO  (TOXAVLAV),  JAUSOO,  MEZIOO.    Vo.  8M. 

Stone,  Cc.  Weight,  511  grams.  Mass  with  crust  showing  lines  of 
flow  and  pittings;  fragment  from  interior;  one  lot  of  fragments  and 
powder.    Fell  August  17, 1879. 


Stone.  Cwa.  Fragment  from  interior,  weighing  1.6  grams. 
Groundmass  asli  gray,  fine  granular.  One  surface  shows  a  metallic 
slickenside.  Fell  February  10, 1853, 1  p.  m. 


Iron,  Om.  Section  weighing  853.40  grams.  Etched  surface  shows 
poor  Widmanstatten  figures,  with  one  large  nodule  of  troilite  and 
several  smaller  ones.  Found  in  1884. 


OBAHD  &APn>B  (WALSEE  TOWVSHIP).  KSVT  COmrTT,  laCHXOAV.    Vo.  97. 

Iron,  Of.   Weight,  34.5  grams.    Found  m  1883. 

0E0S8LIEBSVTHAL,  VSAB  ODESSA,  0HEE80V,  EV88IA.    Vo.  8SS. 

Stone,  Cwa.  Fragment  from  interior,  weighing  8  grams.  Ground- 
mass  ash  gray,  containing  white  chondrules  and  metallic  grains.  A 
thin  vein  composed  apparently  of  nickel-iron,  more  or  less  oxidized, 
passes  through  the  specimen.   Fell  November  19, 1881. 


Stony-iron,  Mesosiderite.  Fragment  with  polished  surface,  weigh- 
ing 12.15  grams.  Metallic  grains  small  and  scattered  through  n  mass 
of  bronzite  in  which  are  relatively  large  grains  of  olivine,  with  some 
asmanite  and  troilite.    Found  in  1856. 


Stone,  Cho.  Fragment  with  crust  and  polished  surface,  weighing 
36.4  grams.  Fell  March  28, 1859. 

KAETTOED  (KABIOV),  LlVir  OOITVTT,  IOWA.    Vo.  170. 

Stone,  Cwa.  Weight,  1,602.35  grams.  Mass  with  thick,  dull  black 
crust,  pitted  and  marked  with  swells  and  furrows  as  a  result  of  flow. 
Interior  ash  gray,  one  surface  marked  with  a  metallic  slickenside. 


FVTTESPUE,  miXTED  nOVniCES,  XVnZA.    Vo.  148. 


OIEOEVn.  BIOILT.    Vo.  177. 


OLOEIETA,  8AVTA  FB  OOVVTT.  VEW  MEXICO.    Vo.  98. 


HAIVHOLZ,  MIVDEV,  WESTPHALIA,  OEEM AVT.    Vo.  114. 


KAEEI80V  COUVTT,  IVDIAVA.   Vo.  187. 
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much  oxidized.  The  mass  is  traversed  by  metallic  veins  or  lines  of 
fracture  which  mark  slipping  zones  with  slickensided  surfaces.  Fell 
Februarj^  25, 1847, 2.45  p.  m. 

KE88LS,  LAKE  XALAB,  BWEDEv/  Vo.  MM. 

Stone,  Co.  Four  fragments  with  thin,  dull  black,  papillated  crust, 
weighing  259.8  grams.  Fell  January  1, 1869, 12.30  p.  m. 

HEX  RZVES,  OAPE  OOLOVT,  gOXTTH  AFEZOA.    Vo.  91. 

Iron,  H.  Section  weighing  14.3  grams.  Etched  surface  shows 
Neumann  lines.   Found  in  1882. 

KOKBSTEAB  (WS8T  UBERTT),  IOWA.    Vo.  (19. 

Stone,  Cgb.  Weight,  3,185  grams.  Four  complete  individuals 
covered  with  crust  and  indented  with  broad  shallow  pits.  Crust  dull 
black,  thin,  and  somewhat  blebby.  Three  fragments  showing  inte- 
rior having  an  abundance  of  metallic  grains  and  chondritic  structure. 
FeU  February  12, 1875, 10.15  p.  m. 

HOVOLITLir,  XAWAIXAV  ZBIiAnB.    Ho.  IM. 

! 

I  Stone,  Cwa.  Fragment  with  crust,  weighing  1.35  grams.  Fell 
I   September  27, 1825. 

KBASOHIVA,  AOSAX,  CROATIA,  HmrOABT.    Vo.  t. 

Iron,  Om.  Etched  fragment  showing  Widmanstatten  figures. 
Weight,  0.787  gram.  Fell  May  26, 1751. 

naUO,  ATAOAMA,  CHILE.    Vo.  111. 

'      Stony-iron,  Pallasite,   Fragment,  the  metallic  matrix  as  well  as 
'   the  olivine  of  which  have  undergone  decomposition;  vial  of  frag- 
ments of  matrix  with  little  or  no  olivine;  vial  of  fragments  of  iron 
and  olivine  but  little  altered.   Total  weight,  25.75  grams.  Found 
\n  1827. 

rvAV,  ODsmmno,  hitvga&t.  vo.  lei. 
Pseudometeorite.  Weight,  0.94  gram. 

ITAVFAB,  SAV  BXBVABDIVO  COTJVTY,  CALITCRVIA.    Vo.  91. 

Iron,  Om.  Etched  section  showing  Widmanstatten  figures. 
Weight,  11.75  grams.  Found  in  1880. 

JAXSBTOWV,  8TVTB1EAV  OOITVTT,  VOSTH  DAKOTA.    Vo.  191. 

Iron,  Of.  Cross  section  of  mass  with  polished  surface,  weighing 
74.15  grains.  Found  in  1885. 
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JX7FEB80V  (to  1CXU8  nOM  DSHYES).  COLO&ADO.    Vo.  8L 

Iron.  Fragment  weighing  41  grams,  containing  troilite  nodule; 
somewhat  decomposed  from  occluded  chlorides.   Fell  in  June,  1867. 

JEWELL  KILL,  XADISOV  OOWTY,  KOETH  OABOLIHA.    Vo.  54. 

Iron,  Of.  Rectangular  section  showing  portion  of  surface. 
Weight,  31.85  grams.  Etched  face  showing  Widmanstatten  figures; 
taenite  plates  well  developed.  Found  in  1854. 

JOE  WBIOKT  MOVVTAnr.  nmEPSVDBVCS  OOTOTY,  AEEATfflAH.    Vo.  IM. 

Iron,  Om.  Weight,  20  grams.  Section  showing  typical  Widman- 
statten figures.  The  markings  are  broad  and  regidar  with  large 
plates  of  troilite.  Found  in  1884. 

JOVZAO.  OSABEETE-nrTBBXEUEE,  FBAVOE.    Vo.  141. 

Stone,  Eu.  Fragment  weighing  0.17  gram.  Fell  Jime  13, 1819. 

JimirAB,  AEDEOHB.  LAVOmBDOO,  FEAVOE.   Vo.  146. 

Stone,  Eu.  Fragment  from  interior,  weighing  39.5  grams.  Fell 
June  15,  1821,  3.30  p.  m. 

KABA,  VEAB  DEBEEOZIV,  HTTVOABY.   Vo.  Itt. 

Stone,  K.  Fine  powder ;  weight,  6.20  grams.  Fell  April  15,  1857. 

KEHnjfl,  06TE8-DV-V0ED,  FEAVOE.  Vo.  US. 

Stone,  Cga.  Fragment  with  crust,  weighing  2.70  grams.  Fell 
November  26, 1874. 

ZSEVOUV^  M OEBIHAV,  BEITTAVT,  FEAVOE.   Vo.  fOT. 

Stone,  Ck.  Fragment  from  interior,  weighing  52.65  grams.  Fell 
May  22, 1869, 10  p.  m. 

KEAIEPUE,  BHAWALPUE,  IVDIA.    Vo.  817. 

Stone,  Ck.  Fragment  with  polished  surface  and  crust,  weighing 
26.75  grams.  Crust  dull  black,  blebby,  and  showing  lines  of  flow. 
Groundmass  dark  gray,  compact.  Fell  September  28, 1873. 

KVYAHIVTA,  KEAE  VAOT-BEEEZVA,  HtTVOAEY.    Vo.  800. 

Stone,  Cg.  Weight,  32.83  grams.  Complete  individual  covered 
with  thin  black  crust  and  having  a  pitted  surface;  fragment  with 
crust  and  polished  surface.  Fell  June  9, 1866,  5  p.  m. 
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TMMSMOJABMK,  JSnSBU,  HTKEllA.   Vo.  110. 

Siony-iron,  Pallasite.  Section  weighing  827  grams.  The  spongi- 
form metallic  matrix  incloses  nodules  of  olivine  of  varying  diameters, 
more  or  less  transparent  and  vitreous  and  varying  in  color  from 
honey-yellow  to  nearly  black.  Also  fragments  of  matrix  from  which 
the  olivine  has  disappeared.   Found  in  1749. 

mJBBCOIOWXA,  POLTAWA,  EVBSZA.    Vo.  1S0. 

Stone,  Cwa.  Fragment  with  crust,  weighing  5.95  grams.  Fell 
March  12,  1811  (midnight). 

LA  BBOABflS,  nmXB,  FBAVOX.    Vo.  ttS. 

Stone,  Cw.  Fragment  with  crust,  weighing  5  grams.  Fell  Janu- 
ary 31,  1879. 

LA  GAULS,  NSAB  0XAB8S,  TAX,  FBAVCE.   Vo.  4. 

Iron,  Om.   Fragment  weighing  1.48  grams.   Found  in  1600. 

LA  OBAHOE,  OLDHAM  COXnTTT,  XEnVOXT.    Vo.  60. 

Iron,  Of.  (1)  Section  marked  "Oldham,"  weighing  1,019  grams; 
Widmanstatten  figures  slightly  indicated.  (2)  Section  weighing 
983  grams,  with  well-marked  Widmanstatten  figures.   Found  in  1860. 

L'AZOLX,  can,  nAxox.  vo.  las. 

Stone,  Cib.  Fragment  with  crust,  weighing  11.35  grams.  Fell 
April  26,  1803,  1  p.  m. 

LAVC^  LOXB-ST-OHSB,  FKAVOS.   Xo.  2U. 

j 

Stone,  Cc.   Fragment  with  dull  black  blebby  crust,  weighing  7 
i     grams.   Groundmass  dark  gray,  fine  grained,  compact.   Fell  July 
23,  1872, 

LBXAXTO,  OALZOZA,  ATTBTXIA.   Xo.  17. 

i 

Iron,  Om.  Two  fragments,  one  polished,  weighing  1  gram,  the 
other  weighing  16.52  grams,  etched  on  both  sides  and  showing 
Widmanstatten  figures.   Found  in  1814. 

LE8  OXXXB,  TONNE,  FRANCE.    No.  18S. 

Stone,  Cw.  Fragments  from  interior,  weighing  0.70  gram.  Fell 
October  1,  1857. 

LEXINGTON  OOTOTY,  BOITTX  CAXOLZNA.   Xo.  M. 

I       Iron,  Og.   Weight,  2,820  grains.   Part  of  mass  containing  large 
troilite  nodule.   Found  in  1880. 

I 

Digitized  by  Google 


188         BULLETIN  94,  UNITED  STATES  NATIONAL  MUSEUM. 

LIOK  OBEES,  DAVID80V  OOTOTY,  HOBTH  OABOUHA.    Ho.  91. 

Iron,  H.   Fragment  weighing  9.72  grams.   Found  in  1879. 

LION  BIYEB,  OBEAT  KAMAOTALAND.  SOUTH  AFBIOA.    Vo.  IL 

Iron,  Of.  Section  weighing  20.85  grams,  showing  original  surface. 
Etched  portion  shows  fine  Widmanstatten  figures,  the  plates  narrow 
and  distinct.   First  described  in  1853. 

LITTLE  PIHEY,  PULASKI  OOWTT,  IdSSOUBL    Vo.  m. 

Stone,  Cc.  Fragment  from  interior,  weighing  75.44. grams.  Fell 
February  13,  1839. 

UXMA,  DtriTABUBG,  YITEBBX,  BUSSIA.    Vo.  14S. 

Stone,  Cga.  Fragment  with  crust,  weighing  1.19  grams.  Fell 
July  12,  1820. 

LOSTTOWV,  OHEBOXEE  OOUVTT,  OEOBOIA.    Vo.  77. 

Iron,  Om.  Weight  75.4  grams.  Section,  one  surface  etched 
showing  Widmanstatten  figures;  three  vials  of  powder.  Found  in 
1864. 

LUCIOVAVO  D'ASSO  (SIENA),  TVSOAVT,  ITALY.    Ko.  MS. 

Stone,  Cho.    Fragments  weighing  3.7  grams.   Fell  June  16,  1794. 

LUHPKIH,  8TEWABT  COUITTT,  OEOBOIA.     Ko.  809. 

Stone,  Cc.  Fragment  with  crust  and  polished  surfaces,  weighing 
1.62  grams.    Fell  October  6,  1869,  11.45  a.  m. 

XADOC,  HABTDTOS  OOTHrTY,  OHTABIO,  CAVABA.    Vo.  S7. 

Iron,  Of.  Section  weighing  12  grams,  showing  coarse  Widman- 
statten figures.    Found  in  1854. 

XAOUBA  (ABYA),  8ZLAVICZA.  HTTHOABY.    Vo.  S6. 

Iron,  Og.    Fragment  weighing  123.50  grams.    Found  in  1840. 

MABSHALL  COTTNTY,  KEVTCTCKT.    Vo.  6t. 

Iron,  Om.  Two  fragments  weighing  68.23  grams.  First  described 
in  1860. 

MABTLAVD.   Vo.  II. 

A  shaving,  weighing  2.735  grams,  from  burned  museum  in  Balti- 
more, Maryland. 
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MAUZBXIBOKBV,  AVSTBIA.    Vo.  IM. 

Stone,  Cw.  Fragment  from  interior,  weighing  0.5  gram.  Fell 
November  20,  1768,  4  p.  m. 

MXVOW,  MEOXLBVBITma,  0BSKAHY.   Vo.  191. 

Stone,  Cck.  Fragment  from  interior,  weighing  2.1  grams.  Fell 
October  7,  1862,  1.30  p.  m. 

KEZO-IIADABAS.  TBAirSTLTAHIA.  Hinf OA&Y.   Ho.  171. 

Stone,  Cgb.  Nearly  complete  individual  with  crust,  weighing  86.8 
grams.  Fell  September  4,  1852,  4.30  p.  m. 

mOHtl.  TBAVSO  AI7CA8XA.  BITBSXA.  Vo.  ML 

Stone,  K.  Fragment  weighing  10  grams,  dull  black  and  soft  fri- 
able, soiling  the  fingers.  Carbonaceous  meteorite.  Fell  June  18, 
1889. 

XILEHA  (PU8IN8K0  8BL0),  WABABDIir,  CROATIA,  HTTMOART.    Ko.  IM. 

Stone,  Cw.  Fragment  from  interior,  weighing  46.25  grams;  one 
sarface  appreciably  slickensided.  Fell  April  26,  1842,  3  p.  m. 

MIBTSOA,  OAXACA,  XBXICO.    No.  It. 

Iron,  Om.  Two  fragments,  one  polished,  weighing  2.5  grams; 
the  other  etc>^ed,  developing  Widmanstatten  figures,  and  weighing 
16  grama  Found  in  1804. 

MOOS,  TBAVSTLYAinA,  HITHeABT.    Ho.  tS4. 

Stone,  Cwa.  Fragment  with  crust,  one  surface  polished,  weighing 
17.85  grams.  Fell  February  3, 1882,  4  p.  m. 

MOLIHA,  mmOIA,  8PAIH.    No.  186. 

Stone,  Cgb.  Fragment  with  crust,  weighing  3.67  grams.  One 
surface  apparently  slickensided.  Fell  December  24,  1858. 

MOHSOE  (CABARBUB  OOITVTT),  KOBTH  CA&OLIHA.    No.  ITS. 

Stone,  Cga.  Two  fragments,  one  with  crust  and  another  with 
two  surfaces  polished,  weighing  343.6  grams.  Fell  October  31, 
1849,  3  p.  m. 

MOVTBlflLOHB  (XAOERATA),  ZTALT.    No.  168. 

Stone,  Cwb.  Fragment  with  crust,  weighing  0.73  gram.  Fell  May 
8,  1846. 
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M00BES70RT  (TZPFERAET),  JBSLAVD.    Vo.  1S7. 

Stone,  Cga.  Fragment  with  dull  black  crust,  weighing  1  gram. 
Fell  in  August,  1810. 

MOBDVniOyKA,  FATLO0&AD,  XKATXBZV08LAY,  BVSgZA.    Vo.  US. 

Stone,  Cw.  Three  fragments;  one  with  crust  Weight,  3.11  grams. 
Fell  May  19, 1826.. 

M OTTA  DS  OOVn,  VIXDMOn,  ITALY.   Vo.  BM. 

Stone,  Cc.  Fragment  with  papillated  shiny  black  crust,  weighing 
1.53  grams.   Fell  February  29,  1868. 

XVBntESSBOBO,  SVTBZBFOBD  OOWTT,  TEVVS88XB.    Vo.  41. 

Iron,  Om.  Fragment  weighing  5.88  grams.  First  described  in 
1848. 

VAVJXXOT,  0HABLE8  OOWTT,  MABTLAVD.    Vo.  111. 

Stone,  Cc.  Fragment  with  crust,  weighing  31.22  grams.  Fell 
February  10,  1825,  12  m. 

njSD  (WADXX  BAVXZ  XHALBD),  OXVTmAL  A&ABIA.    Vo.  Tt. 

Iron,  Om.  Sawn  section  weighing  37  grams.  Fell  in  spring  of 
1863. 

vsLsov  ooxnrTT,  XXHTUC&Z.  Vo.  m. 

Iron,  Ogg.  Section  of  mass,  weighing  58.3  grams.  Found  in  I860. 

VEVVTMAViraDORr,  VSAB  TIBirA,  SAXOITT,  GE&MAVT.    Vo.  8S. 

Iron,  H.  Two  fragments,  one  weighing  2.45  grams;  the  other,  a 
fragment  of  crust,  weighing  12.70  grams  and  showing  a  green  efflor- 
escence of  nickel  compounds.  Found  in  1872. 

VSTSOHASTO,  TITLA,  RUSSIA.   Vo.  St. 

Iron,  Om.  Fragment  weighing  61.95  grams.  The  iron  is  rich  in 
silicates.   Found  in  1846. 

VEW  COVCOBD,  MXrSXprOVM  COXrVTT,  AVD  OVS&VBST  COXrVTT,  OHIO.    Vo.  lU. 

stone,  Cia.  Nearly  complete  individual  covered  with  a  somewhat 
pitted  black  crust,  and  weighing  3,311.87  grams  (pi.  39).  Fell  May 
1,  1860,  12.45  p.  m. 

VEW8TSAD,  SOZBimOKSmBE,  800TLAVD.    Vo.  tS. 

Iron,  Dn.  Triangularly  shaped  fragments;  weight,  51  grams. 
Found  in  1827. 
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VIASORKAK,  «RSXNLAin>. 

Telluric  iron.   Weight,  5.7  grams.   Found  in  1848  or  1850. 

VOWO-TOSZ,  XRASHOBLOBODSX,  PEHBA,  RITBSIA.    Vo,  940. 

Stone,  Cu.  Fragment  from  interior,  weighing  4  grams.  Groimd- 
mass  black  (ureilite) ;  coarse  granular.   Fell  September  22,  1886. 

OBEBHXIBOHSH,  80HA1T1CBVB0-LIPPE,  OERXAVT.    Vo.  71. 

Iron,  Of.  Two  sections,  one  showing  troilite  nodule  and  weighing 
80.3  grams;  the  other  weighing  28.1  grams.   Found  in  1868. 

OKTIBBEHA,  MZSSISBIBPI.    Vo.  M. 

Iron,  Db.  Weight,  1.89  grams.  Found  in  1864.  Doubtfully 
meteoric 

ORAVOE  RIVER,  BOTfTK  AFRICA.    Vo.  M. 

Iron,  Om.  Etched  section  with  original  surfaces.  Widman- 
statten  figures  coarse,  taenite  plates  narrow.  Weight,  21.41  grams. 
First  described  in  1856. 

OROVEIL,  MOVTAVBAV,  TARV-ET^AROVVE,  FRAVOE.    Vo.  IM. 

Stone,  K.  Coarse,  black,  friable  powder,  weighing  9.62  grams. 
Fell  May  14, 1914,  8  p.  m. 

ORVAVB,  DOITBS,  FRAVOE.    Vo.  SOS. 

Stone,  Ceo.  Fragment  from  interior,  weighing  6  grams.  Ground- 
mass  dark  ash  gray.  Chondrules  made  up  of  omansite  and  ngawite. 
Fell  July  11, 1868. 

ORYIVIO,  inCBRIA,  ITALY.    Vo.  SI6. 

Stone,  Co.  Fragment  with  crust,  weighing  0.12  gram.  Fell 
August  31,  1872. 

OSEL  (KAAVDE),  LIVOVIA  RTTBSIA.   Vo.  178. 

Stone,  Cw.  Fragment  from  interior,  weighing  4  grams.  Fell 
May  11,  1855,  3,30  p.  m. 

OVIFAK  (DISCO),  OREEKTJOfD. 

Telluric  iron.   Weight,  18.97  grams.   Found  in  1870. 

FACVLA,  JACALA,  HIDALGO,  MEXICO.    Vo.  SS6. 

Stone,  Cwb.  Two  fragments  from  interior,  weighing  13  grams. 
Groundmass  traversed  by  several  delicate  veins.   Fell  June  18,  1881. 

PARVALLEE.  VEAR  MADURA,  MADRAS,  IVDIA.    Vo.  ISI. 

Stone,  Cga.  Two  fragments  with  crust,  weighing  331.48  grams. 
Crust  black,  pitted,  and  in  sweUings.   FfeU  February  28, 1857,  12  m. 
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PAYLOTXA,  BAKATOV,  BIHUZA.    Vo.  m. 

Stone,  Ho.  Fragment  with  crust,  also  a  vial  of  fragments;  weight, 
6.61  grams.  August  2,  1882. 

PETERBBiniO,  LXVOOUr  COTOTT,  TSVVS88EB.    Ko.  179. 

Stone,  Ho.  Two  fragments  with  crust,  weighing  30.7  grams. 
Crust  shiny  black,  pitted,  and  in  swellings.   Fell  August  5, 1855. 

PnXISTFEB  (AirXOlCA),  POLAND,  &U88IA.    Vo.  IM. 

Stone,  Ck.  Fragment  from  interior,  weighing  2.6  grams.  Fell 
August  8, 1863,  12.30  p.  m. 

POLITZ,  NEAR  OEBA,  REV88.  0ERKAHT.    No.  144. 

Stone,  Cwa.  Fragment  with  crust,  weighing  0.163  gram.  Fell 
October  13,  1819,  8  a.  m. 

PBAIBIE  DOO  GBEEK.  DEOATTTB  COVNTT,  KANSAS.    No.  844. 

Stone,  Cck.  Mass  with  crust,  weighing  220  grams.  Crust  scorified 
on  one  surface,  papillated  on  another.   Known  in  1893. 

PBAMBANAN,  JAVA.    No.  11. 

Iron,  Of.   Fragment  weighing  2.3  grams.  Found  in  1797. 

PVLTVSK,  POLAND,  BV88IA.    No.  Ml. 

Stone,  Cga.  Weight,  304.76  grams.  Seven  c(»nplete  individuals. 
Crust  dull  black,  more  or  less  papillated  and  pitted.  Also  a  cross 
section  of  an  individual  with  crust  and  polished  surface.  Fell  Janu- 
ary 30,  1868,  7  p.  m. 

PVTNAM  OOXTNTT,  OEOBOIA.    No.  88. 

Iron,  Of.  Four  fragments  weighing  68.55  grams.  Found  in  1839. 

aVENOOOIFK,  PEGU,  BVBKA.    No.  184. 

Stone,  Cc.  Fragment  with  crust  and  one  vial  of  powder  weighing 
19.65  grams.  Fell  December  27,  1857. 

BAKOWXA,  TULA,  BUS8IA.    No.  887. 

Stone,  Ci.  Fragment  with  crust  indented  with  broad  shallow  pits, 
weighing  23.5  grams.  Fell  November  20,  1878. 

BANOHITO,  NEAB  BAOVBXBITO,  8INAL0A,  MSZIOO.   No.  188. 

Iron,  Off.  Weight,  171.4  grams.  Part  of  mass  with  original  and 
etched  surfaces;  delicate  Widmanstatten  figures.  Found  in  1871. 


Digitized  by 


HANDBOOK  07  THE  MBTBOBITE  OOLLEOTIOKS.     <  193 
BABOATA  (TOOAVZTA),  COLOMBIA.   Vo.  16. 

Iron,  Ds.  Small  polished  section  weighing  15  grams.  Fomid  in 
1810. 

BEHAZZO,  BBAB  CENTO,  FEBBABA,  ITALY.    Ko.  149. 

Stone,  Cs.  Fragment  with  crust  weighing  7.20  grams.  Fell  Janu- 
ary 15,  1824. 

BICEXOITD,  TIBOIVIA.   Ko.  IftS. 

Stone,  Cck.  Fragment  from  interior  weighing  3.69  grams.  Fell 
June  4, 1828,  8.30  a.  m. 

BOCHESTEB,  FTTLTOIT  COVHTY,  nTDIAVA.    Ko.  881. 

Stone,  Cc  Two  fragments  with  dull  black,  blebby  crust,  weighing 
48.27  grams.  Fell  December  21, 1876. 

BOEBOITBKE  (800  MILES  80T7THEA8T  07),  WEST  ATTSTBALIA.    Ko.  109. 

Iron,  Om.  Weight,  157  grams.  Etched  section  showing  typical 
Widmanstatten  figures  with  scattering  grains  of  troilite.  Found  in 
1892. 

BTFTF'B  MOUKTAIK,  LEZIKOTOK  COXrKTY,  80TTTH  CABOLIKA.    Ko.  46. 

Iron,  Om.  Weight,  5461  grams.  Large  block,  etched  on  one  face 
and  showing  Widmanstatten  figures,  and  two  small  fragments.  Found 
in  1844. 

flADTC  7BAKC0I8  COirKTY,  BOXTTHEABTEBK  MI880T7BI.  .  Ko.  78. 

Iron,  Og.  Fragment  weighing  5.6  grams.  Found  in  1863. 

8AIKT-MB8MIK,  KEAB  TB0YE8,  ATTBE,  EBAKOE.    Ko.  199. 

Stone,  Cib.  Fragment  with  crust  weighing  1.59  grams.  Fell  May 
80,  1866. 

lALLBB^  KEAB  YILLETBAKOEE,  BHOKE,  7BAK0E.    Ko.  ISO. 

Stone,  Cia.  Gray  powder,  weighing  2  grams.  Fell  March  12, 1798, 

SALT  BIYEB,  KEKTITCKY.    Ko.  47. 

Iron,  Hch(?).  Two  sections  weighing  26.2  and  25.36  grams,  re- 
spectively. Found  in  1850. 

BAKOHEZ  ESTATE,  COAHVILA,  MEXICO.   Ko.  61. 

Iron,  H.    Two  fragments  weighing  183.7  grams,  one  showing 
fracture.  Bjiown  prior  to  1837. 
6602*— BuU.94— 16  ^18 
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SANTA  OATHABnrA,  BIO  8AK  FBAVOIBOO  DO  SUL,  BBAZIL.    (1)  Vo.  87,  (8)  Vo.  9M, 

(S)  Ho.  106. 

Iron,  Og.  (1)  Section  weighing  234  grams,  and  showing  no  evi- 
dence of  alteration ;  one  surface  etched,  Widmanstatten  figures  broad 
with  scattering  plates  of  taenite  and  some  troilite.  Analysis  shows 
36  per  cent  of  nickel.  (2)  Two  fragments  weighing  15  grams,  some- 
what oxidized  on  surface,  but  with  a  compact  metallic  interior.  (S) 
Complete  mass  apparently  altered  to  limonite;  surface  somewhat 
pitted  by  decay.  Known  in  1873. 

BABEPTA,  SARATOV,  EITSSIA.    Ko.  M. 

Iron,  Og.  One  lot  of  turnings  weighing  3.8  grams.  Found  in 
1854. 

SOHWETZ,  PETTSSIA,  OEBXAHT.    Vo.  48. 

Iron,  Om.  Fragment  weighing  10.55  grams.  Found  in  1850. 

SOOTTBVILLE,  ALLSV  OOXnTTT,  KEVTUCEY.    Vo.  80. 

Iron,  H.  Cross  section  etched  showing  Neumann  lines,  and  weigh- 
ing 713  grams.  Found  in  1867. 

■ 

80EIBA,  OSWECK)  COITVTT,  EEW  TOES.    Vo.  SS. 

Iron,  Dn.  Polished  section  weighing  61.33  grams.  Found  about 
1835. 

8EAESX0VT,  WALDO  COTTVTT.  XAIVE.    Vo.  811. 

Stone,  Co.  Fragment  with  dull  black  papillated  crust,  weighing 
62.5  grams.  Fell  May  21, 1871,  8.15  a.  m. 

8EEL^OEV»  BEAVDEVBUEO,  PETTBSIA,  OEEM AVT.  Vo.  U. 

Iron,  Ogg.  Etched  slab  weighing  111.6  grams;  shows  irregular 
lines  of  troilite  and  plates  of  nickel-iron  alloy.   Found  in  1847. 

BEVECA  FALLS,  SEVEOA  OOmffTY,  VEW  TOEK.    Ko.  48. 

Iron,  Om.  Section  of  mass^  weighing  80.2  grams.  Found  in  1851. 

8HTTAL,  VEAE  DACCA,  BEVOAL,  IVDIA.    Vo.  188. 

Stone,  Gib.  Fragment  from  interior  weighing  1.32  grams.  Fell 
August  11,  1863. 

SIEVA,  TTTBOAVT,  ITALY.    Vo.  188. 

Stone,  Cho.  Complete  individual  showing  crust  and  interior, 
weighing  6.75  grams.   Fell  June  16,  1794. 
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8KZ,  AMT  AXESLSKUB,  KOBWAT.    Vo.  ITS. 


Stone,  Cwa.  Fragment  with  crust,  weighing  1  gram.  Fell  Decem- 
ber, 27, 1848. 

BXITHLAHD,  XJTZKGSTOK  COTOTT,  KEKTITCKY.    No.  SO. 

Iron,  Db.   Section  weighing  12.935  grams.   Found  1839-40. 

SJOTEYILLE,  DEKALB  COVKTY,  TEHKESBEE.    Ho.  106. 

Iron,  Og.  A  portion  of  mass,  weighing  1,937  grams;  natural 
surface  in  part  altered  from  occluded  chlorides;  one  surface  show- 
ing nodules  of  troilite.  Found  in  1893. 


Stone,  C!c.  Fragment  with  crust,  weighing  15.98  grams.  Fell  Oc- 
tober 13,  1877,  2  p.  m. 


Stone,  Cgb.  Two  fragments  with  crust,  weighing  151.7  grams. 
Crust  surface  indented  with  broad,  shallow  pits.  Groundmass  shows 
fragmentary  slickensides.  Fell  June  28, 1876, 11.30  a.  m. 


Stone,  Eu.  Fragment  with  glossy  black  to  shiny  crust,  weighing 
26.70  grams.   Fell  May  22, 1808,  6  a.  m. 


Iron,  Om.  Cross  section  of  mass  containing  large  troilite  nodules, 
weighing  1,662  grams.  Etched  surface  shows  typical  Widman- 
statten  figures.   Found  in  1869. 

STBZirBAOH  (BZTTEBBOBthr),  BAZOBY,  OBBKAKY.   (1)  Bo.  US,  (S)  Bo.  lU. 

Stony-iron,  Pallasite.  Found  1847.  (1)  Section  with  crust, 
weighing  65.45  grams.  The  stony  portion  exceeds  the  metallic, 
which  consists  chiefly  of  nickel-iron  with  some  small  masses  of 
troilite.  On  one  surface  the  metallic  portion  has  been  etched  show- 
ing Widmanstatten  figures.    (2)  Fragment  weighing  16.8  grams. 

BUVUHEE,  aOBBCKPITB,  IBDIA.    Bo.  197. 

Stone,  Cgb.  Fragment  with  crust,  weighing  4.3  grams.  Crust 
contains  small  globules  of  nickel-iron.   Fell  January  19, 1865. 


TABOB,  BOKEMZA,  AITSTBZA.    Bo.  18S. 

Stone,  Ccb.  Section  from  interior,  weighing  2.45  grams.  Fell 
June  8, 1758,  8  p.  m. 


BOKO-BABJA  (8ABBAB0YAC),  SEBBZA.    Bo.  8S4. 


BTALLDALEB.  BEAB  XOPPABBEBO,  BWEDEB.  Bo.  2S0. 


8TABBEBB,  BBAB  lOLAU,  MOBAVIA,  AB8TBIA.    Bo.  1S6. 


BTAmiTOB.  ABOirSTA  COVBTT,  VIBOZBIA.    Bo.  7S. 
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TAJGHA,  XSAgVOJA&SX,  8ZBSBIA.   Ho.  £46. 

Iron,  Om.   Fragment  with  original  surface,  weighing  64  grams. 
Etch  figures  coarse  and  poor.   Found  in  1891. 

TA&APAOA,  CHILE.   Ho.  81. 

Iron,  Db.   Fragment,  weighing  84  grams.   Found  in  1840. 

TAZEWELL,  CLAIBOBVE  OOTTNTY,  TEKHE88EE.    Ho.  52. 

Iron,  Off.  Cross  section  showing  crust,  one  side  polished,  weigh- 
ing 1,593.5  grams;  sawed  section,  weighing  350  grams,  shows  crust. 
One  surface  etched  showing  fine  Widmanstatten  figures,  the  plates 
narrow  and  distinct.   One  vial  of  turnings.   Found  in  1853. 

TEKNASILX  (8IEEEN8AABE),  E8THLAHD,  KTr88IA.    Ho.  814. 

Stone,  Cca.   Two  fragments  with  a  small  portion  of  crust,  weigh- 
ing 1.76  grams.   Fell  June  25, 1872.  .  i 

TIE80HITZ,  FBEBAir.  XOEAVIA,  ATJ8TRIA.   Ho.  M.  \ 

I 

Stone,  Cc.  Fragment  with  dull  black  crust,  weighing  27  grains,  i 
FeU  July  15,  1878.  I 

I 

TIX080HIH,  TQCHHOW,  BX0LEH8X,  ETTSBIA.    Ho.  1S4. 

Stone,  Cc.   Fragment  from  interior,  weighing  15  grams.  FeU 
March  25,  1807. 

T7ABE,  XEXBAHG,  7AYA.   Ho.  808. 

Stone,  Ck.   Fragment  with  crust,  weighing  29.1  grams.  Fell 
September  19,  1869. 

TOLirOA  (ZiainFILCO),  XEXIOO.    (l)  Ho.  8,  (8)  Ho.  8. 

Iron,  Om.  Total  weight,  18,573  grams.  Complete  individual, 
weighing  17,800  grams,  having  a  pitted  surface,  and  two  polished  and 
etched  slices,  weighing  85  and  688  grams,  showing  Widmanstatten 
figures.   Found  in  1784. 

TOXHANHOCH  OREEX,  BEH88ELAEB  COTTHTY,  HEW  TORZ.   Ho.  188. 

Stone,  Cgb.  Two  slices,  polished  and  showing  crust,  weighing  8.74 
grams.  Found  in  1863. 

TOT7EIHHE8-LA-eB088E,  HEAB  TXBLEXOHT,  BELGimC.    Ho.  188. 

Stone,  Cw.    Fragment  with  crust,  weighing  9.04  grams.  FeU 
December  7, 1863. 
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TBEVTOV,  WA8HXHGT0V  OOITVTY.  WZ800VBZH.   Vo.  66. 

Iron,  Om.  Two  fragments,  weighing  91.46  grams.  Found  in  1858. 

TBEVZAVO,  VSAB  BBXBOIA,  LOXBABOT,  ITALY.   Ho.  160. 

Stone,  C!ca.  Fragment  weighing  8.8  grams.  Fell  November  12, 
1856,  4  p.  m. 

TBOriTY  OOTOTT  (OAVYOV  OZTT),  OAUFOKVIA.   Ho.  106. 

Iron,  Og.  Fragments  weighing  22.55  grams.  Fomid  in  1870. 

TU080H  (OABLSTOH),  ABZZOHA.    Ho.  69. 

Iron,  Dt  Weight,  36.84  grams.  Found  in  1846. 

TU080H  (BIHO),  ABZZOHA.   Ho.  40. 

Iron,  Dt  Fragment  from  inner  circle  of  ring  meteorite,  weighing 
84.5  grams.  1846! 

TUOVMAH  (CAXFO  DEL  OISLO),  A&GEHTIHA.   Ho.  T. 

Iron,  Ds.  Fragment  having  one  surface  polished  and  weighing 
23.8  grams.  Found  in  1788. 

TT8HB8,  HOKWAT.   Ho.  866. 

Stone,  Cgfo.  Fragment  from  interior,  weighing  29.8  grams.  Fell 
May  20, 1884. 

VHIOH  OOTTHTT,  GEOSOZA.   Ho.  68. 

Iron,  Ogg.  Section  having  a  much  oxidized  surface  and  showing 
cleavage  lines,  weighing  87  grams ;  section  weighing  36.5  grams  and 
a  vial  of  oxidized  crust.  Found  in  1853. 

VTUOST  (BLAAUW  XAPSL),  HOLLAHD.    Ho.  167. 

Stone,  Cca.  Two  fragments,  one  weighing  3.1  grams,  with  crust*, 
another  from  interior,  weighing  5.79  grams.  Fell  June  2, 1843. 

YACA  ICUEBTA,  ATAOAMA,  CHILE.    (1)  Ho.  119,  (8)  Ho.  116. 

Stony-iron,  Mesosiderite.  (1)  Three  fragments,  two  of  which  are 
thin  sections;  the  third  shows  original  and  polished  surfaces.  Struc- 
ture somewhat  granular,  with  the  metallic  and  nonmetallic  portions 
ubout  equally  distributed.  Weight,  27.63  grams.  Foimd  in  1862. 
(2)  Mejillones.  Thin  section  in  which  the  metallic  portion  is  dis- 
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tributed  in  occasional  nodules  and  filiform  shapes  throughout  the 
stony  groundmass.  Weight,  29.8  grams.  Found  in  1867-68. 

TIOTOBIA  (8A8XATCHSWAV  BITSB),  BBITI8H  OOLUKBIA.   Mo,  19. 

Iron,  Om.  Weight,  125  grams.  Found  in  1871. 

▼lOTO&IA  WS8T.  CAPE  OOLOHY,  SOUTH  AFBIOA.    Ve.  79. 

Iron,  Ofv.  Fragments  of  crust  almost  completely  altered  to  limo- 
nite,  weighing  2.15  grams.  Found  in  1862.  Fell!  1862. 

YOimXS,  ITEAB  FOITIBBB,  TIEHVE,  FBAVOB.   Vo.  IM. 

Stone,  Cia.  Fragment  from  interior,  weighing  14.57  grams.  Fell 
May  18, 1881. 

WAOONDA,  KITCKSLL  OOirVTT,  ITiWHAIt.    Ve.  818. 

Stone,  Ccb.  Weight,  884  grams.  Mass  with  pitted  and  blebbv 
crust  showing  lines  of  flow ;  also  a  fragment  from  the  interior.  Found 
in  1874. 

WABKXVTOV,  WABBSN  OOirVTY,  MISSOirBI.    Vo.  888. 

Stone,  Cc.  Fragment  with  crust,  weighing  27.26  grams.  Ground- 
mass  friable,  bluidi  gray,  and  resembling  indurated  arenaceous  blue 
clay.  Fell  January  3, 1877,  7  a.  m. 

WELLAHD,  OVTASIO,  OAVADA.    V«.  108. 

Iron,  Om.  Section  having  original  and  etched  surface,  weighing 
36.5  grams.  Widmanstatten  figures  coarse  and  regular  with  scat- 
tering grains  of  troilite.  lines  of  octahedral  cleavage  well  marked. 
Found  in  1888. 

WBR0H»in>nr8X,  TXAH8BAZKALIA»  east  8IBXSIA.   Ho.  §8. 

Iron,  Om.  Etched  section,  weighing  86.80  grams.  Widmanstat- 
ten figures  coarse.  Found  in  1854. 

WBBTOV,  FAJEFIELD  OOTnTTT,  OOKHEOTIOOT.    Vo.  188. 

Stone,  Ccb.  Three  fragments,  one  without  crust,  weighing  74.87 
grams.  Fell  December  14, 1807,  6.30  a.  m. 

WICHITA  OOTnmr  (BBAZOS  BITSB),  TSXAa   Ve.  88. 

Iron,  Og.  Two  sections,  one  with  original  and  etched  surface, 
weighing  143  grams,  and  another  weighing  69.40  grams.  Both  show 
coarse  Widmanstatten  figures  with  nodules  of  troilite  and  flakes  of 
schreibersite.  Found  in  1836. 
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WOLD  COTTAGE,  Y0BX8HIBZ.  XVGLAin).  ISt. 

Stone,  Cwa.  Fragment  with  crust  and  polished  surface,  weighing 
13.02  grams.  Fell  December  13, 1795,  3.80  p.  m. 

W008TKX.  WATHB  OOTOTT,  OHIO.    Vo.  M. 

Iron,  Om.  Rectangular  fragment  weighing  2.86  grams.  Found  in 
1858. 

TATOOK,  VEAS  VSIXOBE,  1IADBA8,  IVDZA.    Ho.  ITi. 

Stone,  Cc.  Fragment  from  interior,  weighing  2.81  grams.  Fell 
January  23, 1852,  4.30  p.  m. 

ZAOATECAl,  XSZZOO.    Vo.  9. 

Iron,  Obs.  Fragments  with  original  and  etched  surfaces,  weigh- 
ing 176.8  grams.  Widmanstatten  figures  good.  Found  in  1792. 
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MOLDAVITBS,  BILLITONITES.  AND  OTEffiR  GLASSES  OF  SUPPOSED 

METEORIC  ORIGIN/  . 

Peculiar  pebbles  of  a  greenish,  chrysolite-like  glass  found  in  the 
gravels  in  regions  remote  from  volcanoes  or  manufactories  attracted 
the  attention  of  observers  in  Bohemia  and  Moravia  as  long  ago  as 
1787.  The  literature  since  that  date  contains  numerous  references  to 
these  and  somewhat  similar  occurrences  in  India,  Australia,  and 
other  widely  separated  localities,  the  descriptive  matter  as  a  rule 
being  accompanied  by  speculations  regarding  the  ultimate  source  of 
the  materials. 

In  Moravia  and  Bohemia  the  objects  are  found  with  quartz  pebbles 
in  the  late  Diluvian  and  Tertiary  conglomerates,  but  are  never  refer- 
able directly  to  the  same.  In  Java  they  are  found  in  Quaternary 
tuffs,  and  in  the  platinum  mines  southeast  of  Borneo.  On  the  island 
of  Billiton  they  are  found,  in  the  Quaternary  and  perhaps  Pliocene 
tin-bearing  gravels.  In  Australia  they  have  been  found  mainly  on 
the  surface  of  the  ground,  and  no  positive  proof  of  their  existence  in  ^ 
Tertiary  beds  has  as  yet  appeared.  According  to  information 
received  from  Greorge  W.  Card,  of  the  Mining  and  Greological  Museum, 
Sydney,  the  examples  from  Bimbowrie  in  southern  Australia  were 
found  on  a  plain  thickly  covered  with  weathered  quartz  which 
i-esulted  from  the  denudation  of  the  adjacent  quartz  reefs.  Most  of 
them  were  broken  and  shattered  as  though  by  a  fall ;  all  lay  loosely 
on  the  surface. 

In  appearance  and  general  physical  properties  these  various  bodies 
from  widely  separated  sources  possess  certain  points  in  com- 
mon, but  are  yet  so  different  in  appearance  that  examples  from  any 
one  locality  are  readily  distinguished  from  those  of  another.  The 
Moravian  and  Bohemian  forms,  as  will  be  noted  by  reference  to  Nos. 
64093-98,  77525,  and  77872,  pi.  41,  figs.  4-6,  are  more  or  less  rounded 
pebbles  or  flattened  slag-like  masses,  the  surfaces  of  which  are  pitted 
in  a  way  which  has  been  compared  by  some  writers  to  the  thumb-like 

1  For  a  fall  bibliography  of  this  subject  up  to  and  including  1808,  see  Franz  E.  Suess, 
Die  Herkunft  der  Moldaylte  und  verwandter  Gl&ser,  Jahrb.  d.  k.  k.  geol.  Reichsanstalt, 
Heft  2,  Yol.  60,  1900,  pp.  103-381.  This  includes  65  titles  referring  to  the  occurrences 
in  Europe,  the  Sonda  Archipelago,  and  Australia.  A  bibliography  of  the  Australian  and 
Tasmanian  occurrences  is  given  by  R.  H.  Walcott  in  his  paper  on  The  Occurrence  of 
So-called  Obsidian  Bombs,  in  the  Proc  Boy.  Soc.  Victoria,  1808,  pp.  28-62. 
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pittings  on  meteorites.  In  addition  to  this,  they  are  dulled  and  ren- 
dered opaque  through  abrasion  from  other  stony  particles,  very  mndb 
like  ordinary  pebbles  from  the  bed  of  a  stream.  In  some  instances 
they  are  deeply  cut  or  notched  as  in  fig.  5.  The  colors  are  chrysolite 
green,  and  the  refractive  index  so  high  that  they  have  in  some 
instances  been  cut  and  utilized  as  gems. 

The  examples  from  Billiton  (No.  77761),  shown  in  pi.  41,  figs.  1-3, 
are  much  more  remarkable  both  on  account  of  their  shape  and  the 
extraordinary  groovings  which  traverse  the  surface  in  all  directions. 
They  are  of  a  deep,  lustrous  black  color  and  translucent  only  on  the 
thinnest  edges. 

The  Australian  and  Tasmanian  occurrences  have  more  the  appear- 
ance of  water-worn  pebbles  which  have  been  abraded  by  wind-blown 
sand  (Nos.  77611-12,  77525,  and  88454,  pi.  41,  figs.  7-9).  These  are 
also  black  and  opaque  excepting  on  the  thinnest  edges.  In  all,  the 
glass  is  wholly  amorphous  without  trace  of  the  trichites  so  character- 
istic of  obsidian  and  other  volcanic  glasses.  A  few  characteristic 
forms  only  are  shown. 

Chemically,  as  will  be  noted  in  the  selected  analyses  referred  to 
later,  these  forms  are  all  acid  glasses  approximating  in  composition 
the  glassy  forms  of  terrestrial  rhyolites  but  unusually  rich  in  lime 
and  magnesia.  They  are  also  remarkable  for  their  small  water  con- 
tent as  indicated  by  loss  on  ignition,  and  their  high  fusing  point. 

In  none  of  the  occurrences  are  the  objects  found  in  regions  of  vol- 
canic rocks  or  under  conditions  which  seem  to  render  it  at  all  likely 
that  they  are  of  local  derivation.  It  is  seemingly  impossible  to  con- 
ceive of  their  having  been  ejected  as  volcanic  bombs  and  drifted  by 
winds,  and  equaUy  impossible,  apparently,  that  they  should  belong 
to  either  stream  or  glacial  drift  An  artificial  origin  is  likewise  con- 
sidered impossible  by  the  majority  of  those  who  have  given  the  subject 
consideration,  and  of  late  those  who  should  be  best  qualified  to  judge 
have  been  disposed  to  consider  them  as  of  a  meteoric  nature. 

In  recognition  of  a  possible  dou^t  on  this  point,  however,  the 
exhibit  is  accompanied  by  a  small  series  of  undoubted  obsidian 
fragments  and  pebbles  which  bear  somewhat  similar  markings,  in 
some  cases  natural,  in  others  produced  artificially  by  means  of  fluor- 
hydric  acid.  These  are  described  below: 

(1)  Obsidian  pebbles  from  near  Cali^  Department  of  Cauca^  Colomr 
bia,  South  Am^erica  (Cat.  No.  63471). — ^These  were  received  at  the 
Museum  from  B.  S.  Hobbs  through  Dr.  George  F.  Kunz,  with  the 
simple  labeling  Obsidian from  the  locality  above  given. 

Two  of  the  larger  forms,  it  will  be  noted,  are  roughly  spherical, 
each  showing  on  one  side  a  flattened  area  as  though  it  had  at  some 
time  been  attached  to  a  larger  mass  or  had  remained  in  one 
position  during  the  etching  process,  since  the  larger  grooves  are 


HANDBOOK  OF  THE  METEORITE  COLLECTIONS.  208 


entirely  absent  from  these  portions.  The  surface  markings  are  of 
three  kinds:  First,  those  which  appear  like  original  conchoidal  frac- 
tures, the  sharp  angles  of  which  have  been  reduced  by  corrosion; 
second,  a  series  of  shallow  pits  and  grooves  which  are  distributed 
fairly  imiformly  over  the  entire  surface  except  the  flattened  portion 
mentioned;  and,  third,  a  very  fine  stipple-like  pitting  which  gives 
the  surface  a  shagreen-like  appearance.  This  shagreen  effect  with 
numerous  small,  nearly  circular,  shallow  pits  occurs  also  on  the  flat 
areas  where  the  larger  groovings  are  lacking  as  already  stated.  Thin 
sections  under  the  microscope  show  a  faint  smoky  glass  almost  com- 
pletely isotropic,  but  with  an  occasional  minute,  colorless,  doubly 
refracting  point  too  small  for  satisfactory  determination.  A  pecu* 
liar  series  of  anastomizing  cracks  much  resembling  the  crackle  struc- 
ture on  certain  porcelain  glazes,  traverses  the  section  in  all  directions. 

The  composition  of  this  glass,  as  shown  by  an  analysis  of  a  portion 
cut  from  the  larger  of  the  specimens,  is  given  in  column  I  below.  In 
columns  H  to  IV  are  given  analyses  of  tektites,  as  they  have  been 
comprehensively  called,  from  Tasmania,  Australia,  and  Bohemia. 

Analyses  of  Tektites. 


CoDstltiient. 

I. 

n. 

ra. 

IV. 

75,87 
14.35 
.22 

09.80 
15.02 
.40 
4.65 
2.47 
3.20 
1.29 
Z66 

76.25 
11.30 
.35 
3.88 
1.48 
8.60 
1.23 
1.82 
.32 
.02 
.66 
.06 

77.96 
12.20 
.14 
3.36 
1.48 
1.94 
.61 
2.70 

PeiO,  

F»0  

.29 
.00 
8.96 
4.«5 

.33 

CaO  

Na,0  

KfO  

Traoa. 

.80 
.18 

MnO  

.10 

.23 

Total  

99.90 

100.37 

99.96 

100.49 

X.  ObsMian  pebble.  Analyst,  J.  E.  Whitfield, 
n.  ObBidianlte.  Upper  Weld,  Tasmania.  Analyst,  W.  F.  HUlebrand. 
m.  Obsidianite.  Near  Hamilton,  Victoria.  Analyst,  0.  AmpL 
IV.  Ifoldayite.  Tribitscb,  Bohemia. 

Although  data  are  lacking  regarding  the  mode  of  occurrence  of  this 
Colombian  material,  it  is  at  once  evident  that  it  is  a  not  unusual  type 
of  terrestrial  obsidian. 

(2)  Obsidian  pebbles,  Clifton,  Arizona  (Cat  No.  53676).— These 
pebbles  were  received  at  the  Museum  in  1899  from  Frank  Keppler. 
There  is  apparently  no  question  but  what  they  are  water-worn  and 
corroded  pebbles  of  ordinary  obsidian.  They  are  dark,  smoky  black 
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in  color,  and  show  under  the  microscope  the  characteristic  black  hair- 
like trichites.  The  surfaces  are  roughened  by  pits  and  grooves,  and 
in  addition  the  entire  surface  is  shagreened. 

(3)  Obsidian  pebbles,  near  Marshy  Idaho  (Cat.  No.  77784). — These 
pebbles,  again,  are  of  ordinary  black  obsidian,  and  were  collected  by 
Dr.  W.  Lindgren,  of  the  U.  S.  (Geological  Survey,  in  gravel  beds  some 
4f  miles  north  and  20  degrees  west  of  Mar^.  The  surfaces  are 
everywhere  pitted  and  grooved,  but  the  elongated,  curvilinear,  and 
lunar  crater  forms  so  characteristic  of  the  billitonites  are  quite  lack- 
ing. The  surfaces  are  coated  with  a  thin,  mammillated  crust,  which 
is  in  part  a  secondary  deposit  of  iron. 

(4)  Obsidian  pebble.  High  Rock  Canyon,  Nevada  (Cat.  No. 
85270). — ^This  pebble  is  of  coal  black  obsidian,  only  faintly  trans- 
lucent on  the  thin  edges.  The  surface  is  etched  in  a  manner  sug- 
gestive of  the  billitonites,  even  to  the  nearly  circular  lunar  crater 
forms,  as  they  may  be  termed.  The  surface  is  also  considerably 
abraded  as  though  the  pebble  had  been  rolled  about  on  a  beach,  and 
the  bottoms  of  the  grooves,  or  flutings,  are  coated  with  a  dull, 
brown-red  material,  which  seems  to  be  an  original  constituent  rather 
than  an  extraneous  substance  deposited  from  the  water  as  was  at 
first  supposed.  It  is  probably  a  devitrification  product  similar  to 
that  found  in  the  lithophysse  of  obsidians. 

These  same  markings  are  roughly  simulated  on  some  large 
weathered  obsidian  pebbles  sent  by  Dr.  J.  Aguilera  from  between 
Guajolote  Hill  and  Cuyamaloya,  Hidalgo,  Mexico.   (Cat  No.  77802.) 

(5)  Obsidian,  near  My  vatn,  Iceland  (Cat.  No.  77616). — ^Perhapsthe 
most  strikingly  billitonite-like  markings  found  on  any  of  the  terres- 
trial rocks  are  those  on  some  obsidians  brought  by  Dr.  F.  E.  Wright 
from  a  flow  at  Hrafntinnuhryggur,  near  Myvatn,  in  1909.  The  ma- 
terial is  a  highly  lustrous  jet  black  glass,  the  outer  surfaces  of  which 
are  grooved  and  etched  to  a  maximum  depth  of  2  or  3  mm.  Not 
only  are  the  lunar  crater  forms  here  in  evidence,  but  there  are  also 
elongated,  nearly  straight  grooves  which,  but  for  the  position  they 
occupy  on  the  surface,  might  at  first  be  thought  to  have  been  pro- 
duced by  the  scoring  of  one  mass  against  another  while  in  the  plastic 
condition.  On  one  surface  of  this  specimen  are  found  only  the 
minute  circular  pittings  such  as  w^  described  as  occurring  on  the 
flattened  areas  of  the  specimens  from  Colombia. 

To  test  the  possibilities  of  a  terrestrial  origin  for  these  markings, 
fragments  of  dark  obsidian  from  near  Eeno,  Nevada,  and  Yucca,  in 
Mohave  County,  Arizona,  were  submitted  for  a  few  days  to  the  action 
of  dilute  fluorhydric  acid.  The  resultant  forms  are  shown  in  the 
specimens  numbered  88663. 

Attention  should  be  called  to  the  fact  that  the  markings  on  these  peb- 
bles and  obsidians  of  known  terrestrial  origin  more  closeljr  agree  with 
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those  on  some  of  the  tektites  than  do  the  tektites  from  various  locali- 
ties agree  among  themselves;  and,  further,  that  the  etchings  produced 
by  action  of  fluorhydric  acid  are  practically  indistinguishable  from 
the  markings  on  some  of  the  moldavites.  Further  than  this,  again,  the 
markings  on  the  tektites  from  various  sources  are  so  wholly  unlike 
that  it  is  impossible  to  conceive  of  their  having  a  common  origin, 
or  to  have  been  formed  through  the  same  agencies,  and  above  all  it 
is  to  be  noted  that  in  no  case  do  they  resemble  the  flutings  which 
are  characteristic  of  known  meteorites.  Further  than  this  the 
smaller  meteoric  stones,  those  corresponding  in  size  with  the  tektites, 
rarely  if  ever  show  pittings  and  flutings.  It  is  only  the  larger  forms 
apparently  which  hold  their  orientation  for  a  sufficient  length  of 
time  for  flutings  to  develop.  The  smaller  forms  are  mere  rounded 
blebs  as  is  abundantly  illustrated  by  the  hundreds  of  individuals 
constituting  the  Pultusk  and  other  noted  falls. 

In  the  above  no  attempt  is  made  to  controvert  the  theory  of  a 
cosmic  origin  for  these  bodies.  Until,  however,  such  shall  be  seen 
to  fall,  their  source  or  origin  must  be  regarded  as  in  doubt. 
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EXAMPLES  OP  METALLIO  IRON,  IN  PART  ALIX)YBD  WITH  KIOKEL. 
IN  TERRESTRIAL  ROCKS. 

Metallic  iron  is  quickly  oxidized  in  a  moist  oxygen-rich  atmos- 
I^ere  such  as  exists  over  a  large  part  of  the  earth's  surface  and  hence 
is  rarely  found,  even  if  once  formed,  in  terrestrial  rocks.  A  few 
of  the  Imown  occurrences  are  shown  in  the  exhibits : 

Native  Iron  in  Basalt,  Hessen,  Germany  (Cat.  No.  88210). 

Native  Iron  in  Basalt,  Nugsauk  Peninsula,  Greenland  (Cat.  No. 
58479). 

Josephinite,  a  native  alloy  of  nickel  and  iron  found  in  pebble  form 
in  the  bed  of  a  creek  in  Josephine  County,  Oregon.  (Cat.  No.  85976). 
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ADVERTISEMENT. 


The  scientific  publications  of  the  United  States  National  Museum 
consist  of  two  series,  the  Proceedings  and  the  BuUetins. 

The  Proceedings^  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original,  and 
usually  brief,  papers  based  on  the  collections  of  the  National  Museum, 
presenting  newly  acquired  facts  in  zoology,  geology,  and  anthro- 
pology, including  descriptions  of  new  forms  of  animals,  and  revisions 
of  limited  groups.  One  or  two  volumes  are  issued  annually  and  dis- 
tributed to  libraries  and  scientific  organizations.  A  limited  number 
of  copies  of  each  paper,  in  pamphlet  form,  is  distributed  to  specialists 
and  others  interested  in  the  different  subjects  as  soon  as  printed. 
The  date  of  publication  is  printed  on  each  paper,  and  these  dates  are 
also  recorded  in  the  tables  of  contents  of  the  volumes. 

The  Bulletins^  the  first  of  which  was  issued  in  1875,  consist  of  a 
series  of  separate  publications  comprising  chiefly  monographs  of  large 
zoological  groups  and  other  general  systematic  treatises  (occasionally 
in  several  volumes),  faunal  works,  reports  of  expeditions,  and  cata- 
logues of  type-specimens,  special  collections,  etc.  The  majority  of 
the  volumes  are  octavos,  but  a  quarto  size  has  been  adopted  in  a  few 
instances  in  which  large  plates  were  regarded  as  indispensable. 

Since  1902  a  series  of  octavo  volumes  containing  papers  relating  to 
the  botanical  collections  of  the  Museum,  and  known  as  the  Contrihu^ 
Hons  from  the  NaMonaL  HerhaHvm^  has  been  published  as  bulletins. 

The  present  work  forms  No.  95  of  the  Bulletin  series. 

BiCHABD  RaTHBUN, 

Assistant  Secretary^  Smithsonian  Institution, 
In  charge  of  the  United  States  National  Musevm. 

Washington,  D.  C,  April  18,  1917. 
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THE  FISHES  OF  THE  WEST  COAST  OF  PERU  AND 
THE  TITIOAOA  BASIN. 


By  Barton  Warren  Evbrmann, 
Director,  Museum  of  the  California  Academy  of  8cience$, 

and 

Lewis  Badcliffb, 
ABSistant,  United  States  Bureau  of  Fislieries. 


INTRODUCTION. 

While  engaged  in  1907  and  1908  under  the  auspices  of  the  Peru- 
vian Government  in  an  investigation  of  the  fisheries  and  fishery 
resources  of  Peru,  Dr.  Robert  E.  Coker  embraced  the  opportunity  to 
make  collections  of  the  fishes  inhabiting  the  streams  and  coastal 
waters  of  that  country. 

The  principal  localities  in  which  collections  were  made  are  Ancon, 
Eten,  Callao,  Capon,  Chimbote,  Chincha  Island,  Guanape  North 
Island,  Lake  Titicaca,  Lima  market,  Lobos  de  Afuera,  Lobos  de 
Tierra,  MoUendo,  Pacasmayo,  Paita,  Bimac  Biver,  Santa  Bosa 
Island,  Tumbes  and  Tumbes  Biver,  and  Ballestas  Island.  The 
largest  number  of  species  (28)  was  obtained  at  Lobos  de  Afuera. 

These  collections  were  turned  over  to  the  present  writers  for  study 
and  the  preparation  of  a  report  thereon.  They  represent,  in  the 
aggregate,  the  largest  and  most  important  collection  of  fishes  ever 
obtained  in  those  waters.  The  total  number  of  specimens  somewhat 
exceeds  500.  The  number  of  species  represented  is  120,  of  which  12 
appear  to  be  new. 

In  the  present  report  the  authors  have  included  not  only  the  species 
represented  in  Doctor  Coker's  collections,  but  all  others  previously 
actually  recorded  from  the  Pacific  coast  and  drainage  of  Peru  and 
from  the  Titicaca  Basin.  This  brings  the  total  number  of  species 
known  from  Peruvian  waters  to  187. 

Through  the  generosity  of  the  Peruvian  Government  the  authors 
are  able  to  include  illustrations  from  original  drawings  of  40  of 
the  species. 

The  collections  are  now  deposited  in  the  United  States  National 
Museum.  The  original  drawings  were  made  by  Mr.*  Kako  Morita 
and  Miss  Violet  Dandridge. 
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The  common  species  names  given  are  local  or  vernacular  names 
supplied  by  Doctor  Coker. 

The  writers  take  this  opportunity  to  express  their  appreciation 
of  aid  rendered  and  courtesies  extended  to  them  by  the  Hon.  Eduardo 
Higginson,  Peruvian  consul  general  at  New  York,  and  to  Dr.  Robert 
E.  Coker,  director  of  the  Fairport  (Iowa)  Biological  Laboratory  of 
the  Bureau  of  Fisheries. 

Acknowledgement  should  be  made  to  Senor  Don  Carlos  Larrabure 
y  Correa,  director  of  public  works  for  the  Peruvian  Government, 
whose  breadth  of  interest  and  effective  energy  have  made  possible  the 
study  and  report  on  the  collections  in  the  present  form. 

DESCRIPTION  OF  SPECIES. 

Family  HETERODONTIDAE. 

THE  BTTLLfiSAO  8EABX8. 

Not  until  now  has  any  species  of  this  family  been  reported  from 
Peruvian  waters.  Doctor  Coker's  collections  contains  a  single  speci- 
men which  does  not  belong  to  any  previously  described  species. 

Genns  GTROPLEURODUS  GUI. 

1.  GTROPLEURODUS  PERUANUS,  new  tpedM. 
OATO;  8VK0. 

Plate  1,  fig.  1. 

A  single  specimen,  the  type,  Cat.  No.  77691,  U.  S.  Nat.  Mus.  (field 
No.  09509),  56.5  cm.  in  length,  from  Lobos  de  Tierra. 

Length  of  head  to  branchial  region,  5.25  in  total  length;  depth 
5.6;  eye  6.75  in  head;  interocular  2.07;  snout  1.9;  length  of  first 
gill  opening  3.66 ;  length  of  fifth  gill  opening  one-half  that  of  first. 
Body  robust  anteriorly,  tapering  posteriorly;  caudal  peduncle 
slender,  its  depth  about  one-fifth  length  of  head;  head  short  and 
stout,  nearly  as  broad  as  long;  snout  blunt,  ridges  from  tip  of  snout 
converging  for  half  the  distance  to  eyes,  thence  diverging  and  merg- 
ing into  the  strong  supraorbital  ridges,  the  latter  terminating  just 
behind  the  eyes;  interorbital  concave.  Teeth  in  front  of  jaws 
tricuspid,  the  middle  cusps  strongest,  arranged  in  about  six  con- 
verging rows;  behind  these  on  the  sides  of  the  jaws  there  are  five 
oblique  rows  of  elongate,  carinate  teeth,  each  cross  series  composed 
of  five  teeth,  the  whole  patch  rhomboidal  in  outline;  eyes  small,  in 
a  groove  between  the  overhanging  supraorbital  ridge  and  the  tumid 
cheek.  Origin  of  first  dorsal  posterior  in  its  insertion  to  the  verti- 
cal from  posterior  base  of  pectoral;  distance  from  tip  of  snout  to 
its  insertion  2.75  in  total  length  of  body;  distal  portion  rounded  and 
not  lunate  as  in  O.  goLeatm^  its  height  2.62  in  length  of  head;  length 
of  base,  2.2 ;  first  dorsal  spine  very  stout  and  blunt,  its  height  one- 
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half  that  of  soft  dorsal;  distance  from  insertion  of  first  to  second 
dorsal,  3.81  in  total  length;  height  of  second  dorsal,  3.1  in  head; 
base  2.8 ^height  of  spine,  1.4  in  that  of  fin,  distal  portion  of  fin  trun- 
cate; distance  from  insertion  of  second  dorsal  to  tip  of  caudal,  2.76 
in  total  length;  caudal  broad,  a  notch  at  tip,  opposite  last  vertebra; 
pectoral  very  large,  the  broad  truncate  distal  portion  extending  be- 
yond vertical  from  insertion  of  first  dorsal,  pectoral  longer  than 
head,  4.42  in  total  length;  distance  from  tip  of  snout  to  insertion 
of  pectoral,  4.8  in  total  length;  ventrals  large,  inserted  slightly  be- 
hind the  vertical  from  posterior  base  of  first  dorsal,  length  1.8 
in  length  of  pectoral ;  distance  from  insertion  of  pectorals  to  inser- 
tion of  ventrals  3.64  in  total  length ;  insertion  of  anal  under  vertical 
from  middle  of  free  part  of  the  backward  prolongation  of  second 
dorsal,  its  length  1.66  in  head,  its  tip  extending  beyond  the  origin 
of  the  caudal.  Scales  of  the  back  and  sides  black  and  olivaceous, 
the  greater  number  of  those  on  back  black,  giving  the  dorsal  surface 
a  much  darker  coloring  than  sides;  belly  light  olivaceous;  body  and 
fins  everywhere  covered  with  numerous  black  spots  of  varying  sizes, 
their  diameter  less  than  horizontal  diameter  of  eye;  six  indistinct 
dark  crossbands  on  back,  the  first  above  gill  openings,  the  second  in 
front  of  dorsal,  the  third  under  posterior  end  of  first  dorsal,  fourth 
in  front  of  origin  of  second  dorsal,  the  fifth  under  second  dorsal, 
and  the  sixth  on  caudal  peduncle  in  front  of  base  of  caudal;  fins 
similar  in  coloration  to  body. 

Color  in  Ufe,  "a  dirty  brown,  blotched  and  spotted  with  black; 
ventral  surface  pale,  but  spotted  with  black." 

This  species  appears  to  be  most  closely  related  to  the  poorly 
described  O.  quoyi^  but  differs  in  coloration,  in  insertion  of  anal, 
and  relative  size  of  pectoraL  In  O.  fram/dsd^  the  dorsal  is  more 
anterior  in  its  insertion,  the  anterior  gill-slit  is  shorter,  and  the 
black  spots  are  smaller. 


SoyUMim  chUeMe  Guichsnot  in  Gay,  Hist  Chile,  ZooL,  vol.  2, 1848,  p.  362. — 

Gt^NTHEB,  Cat.,  Fish.  Brit.  Mus.,  vol.  8,  1870,  p.  405. — Philippi,  Ann. 

Univ.  Chile,  voL  71,  1887,  p.  556,  pi.  7,  fig.  4. — Vaillant,  MUw.  Scl. 

Cape  Horn,  Zool.  Poiss.,  1891,  p.  10,  pi.  1,  figs.  1-2. 
8ovlUorhimL9  cMlenMs  Delfin  (part).  Cat  Peces  de  Chile,  1001,  p.  15. 
8ovUorhin/M  cMleMiB  Bxoan,  Synopsis  Sharks  Fam.  Scyliorhinldae,  Ann. 

Mag.  Nat  Hist,  ser.  8,  vol.  1,  1908,  p.  462. 

Two  specimens,  a  female,  field  No.  09702,  and  a  male,  field  No. 
09710,  respectively  50.7  and  65.7  cm.  in  length,  from  Mollendo. 


Family  SCYLLIORHINIDAE. 


THE  OAT  8HABX8. 


Genus  HALAELURUS  GUI. 

2.  HALAELURUS  CHILENSIS  (GnfdMiioC). 
PEJE-OATO. 
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Following  are  the  dimensions  of  these  two  individuals : 


Total  length  

Tip  of  snout  to  origin  of  first  dorsal  

Base  of  first  dorsal  

Posterior  base  of  first  dorsal  to  origin  second  dorsal 

Base  of  second  dorsal  

Base  of  second  dorsal  to  origin  caudal  

Length  of  caudal  

Length  anterior  margin  first  dorsal  

Length  anterior  margin  second  dorsal  

Tip  of  snout  to  eye  

Eye  

Interorbital  

Tip  of  snout  to  first  gill-oi)ening  

Tip  of  snout  to  nearest  point  of  mouth  

Angle  of  mouth  to  center  of  upper  lip  

Length  of  labial  fold  of  upper  lip  

Length  of  labial  fold  of  lower  lip  

Tip  of  snout  to  origin  pectoral  

Len^h  of  pectoral  

Origin  of  pectoral  to  origin  of  ventral  

Le^h  of  ventral  

Origin  ventral  to  origin  anal  

Length  of  anal.  ^  

Base  of  anal  


mm. 

mm. 

607 

657 

210 

240 

42 

39 

65 

73 

47 

52 

57 

55 

86 

98 

50 

58 

59 

61 

29 

34 

14 

31 

35 

76 

90 

19 

20 

31 

37 

12 

13 

17 

91 

105 

54 

60 

104 

110 

46 

61 

203 

224 

40 

41 

36 

39 

Head  broad  and  depressed;  snout  blunt,  projecting  little  beyond 
mouth;  mouth  broad,  the  arch  greater  in  male  than  in  female;  teeth 
small,  with  indistinct  lateral  cusps;  nasal  valves  not  confluent,  sepa- 
rated from  each  other  by  a  considerable  interspace,  with  a  downward 
twist,  the  outer  Border  broadly  rounded,  the  inner  somewhat  notched; 
no  cirrus;  each  jaw  with  a  labial  fold  extending  from  angle  of  mouth 
for  about  one-half  its  length ;  caudal  peduncle  long  and  slender. 

Origin  of  dorsal  opposite  posterior  base  of  ventrals;  origin  of  sec- 
ond dorsal  opposite  middle  of  ventrals;  first  dorsal  somewhat  higher 
in  male  than  female.  Some  of  the  granulations  along  ridge  of  back 
on  either  side  of  median  line  somewhat  larger  than  the  others;  a 
ridge  of  enlarged  tubercles  above  eye. 

Color  of  male  in  spirits,  back  bluish  black,  becoming  yellowish 
on  ventral  surface;  dorsal  surface  crossed  by  seven  broad  rhombic 
black  transverse  blotches,  first  over  origin  of  pectoral,  second  above 
tip  of  pectoral,  third  under  first  dorsal,  fourth  midway  between  first 
and  second  dorsal,  fifth  imder  second  dorsal,  sixth  midway  between 
second  dorsal  and  base  of  caudal,  and  seventh  across  base  of  caudal; 
head,  back,  sides,  and  fins  with  large  black  spots;  an  indistinct  dark 
band  across  head,  through  eyes;  some  lighter  yellowish  spots  on  sides. 
In  the  female,  the  interspace  between  the  black  crossbands  on  back  is 
much  lighter,  of  a  yellowish  tinge,  similar  to  belly. 
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In  these  individuals  the  anterior  nasal  valves  are  not  acutely 
pointed  as  stated  by  Began  and  figured  by  Vaillant,  but  rounded. 

Genus  SPHTRNA  Rafinesque. 

t.  SPHTBNA  ZTGABNA  (UmuMu). 
CRVZ. 

8quaUt8  zygaeno  LinNABUS,  Syst  Nat.,  ed.  10, 1758,  p.  284 ;  Europe ;  America. 
Zygaena  malleus  Stobbb,  Fish.  Mass.,  1867,  p.  238. 

Sphyma  zygaena  Jobdait  and  Eyebmaitn,  Fishes  North  and  Mid.  Amer.,  voL 
1,  1899,  p.  45. — GiLBEBT  and  Stabks,  Fishes  of  Panama  Bay,  Mem. 
Cal.  Acad.  Scl.,  vol.  4,  1904,  p.  13. — Stabks,  Fishes  from  Ecuador  and 
Peru,  Proc.  U.  S.  Nat.  Mus.,  vol.  30,  1906,  p.  763;  Callao,  Peru. 

rZygaena  peruana  PmLiPFi,  Ann.  Univ.  ChUe,  vol.  71,  1887,  p.  545,  pi.  2, 
fig.  2. 

f  Sphyma  peruana  Abbott,  Marine  Fishes  Peru,  Proc.  Acad.  Nat  Sci.  Phila., 
1899,  p.  328.— Dkltin,  Oat  Feces  de  ChUe,  1901,  p.  18. 

Tail  and  head,  field  Nos.  09510-11,  of  a  hammerhead  shark  100 
cm.  in  length  from  Lobos  de  Tierra. 
The  following  dimensions  of  this  individual  were  taken  by  Doctor 


Coker : 

Snout  to  origin  of  first  dorsal   28 

Base  of  first  dorsal  —  9 

Anterior  margin  of  first  dorsal   15 

Distance  between  first  and  second  dorsals   24. 5 

Base  of  second  dorsal   3 

I     Anterior  margin  of  second  dorsal   4 

Second  dorsal  to  tip  of  caudal   38. 5 

!     Distal  lobe  of  caudal   30 

Anterior  margin  of  ventral   4 

Anterior  margin  of  pectoral   12 

j     Width  of  hammer   26. 5 

I     Eye  to  eye  around  snout   27. 5 

I     Antero-postero  length  of  hammer   6-7. 5 

Anal  to  tip  of  caudal  ^_  40 


Genus  MUSTELUS  Cuvier. 

KIT  TO  SFSCIBS. 

a\  First  dorsal  Inserted  anteriorly,  the  distance  between  origin  of  first  dorsal 
and  tip  of  snout  about  six  and  two-third^  in  total  length.  Teeth  trans- 
verse, with  a  low  median  keel  mento,p.6. 

a\  First  dorsal  situated  farther  caudad,  the  distance  from  tip  of  snout  to 
origin  of  first  dorsal  less  than  4  in  total  length. 
h\  Coloration  yariable ;  oblivaceous,  flecked  with  white  or  dusky,  with  about 

15  darker  crossbands ;  body  robust,  snout  rather  blunt  abbotti,  p.  6. 

h\  Ck>loration  plain  olivaceous ;  head  strongly  depressed,  body  slendor ;  snout 

pointed  dorsalis,  p.  7. 

b\  Coloration  olivaceous,  back  and  sides  with  black  spots ;  body  robust,  head 

not  strongly  depressed ;  snout  blunt,  thick  nigrotnaculatua,  p.  9. 

40656*— Bull.  95—17  2 
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4.  MUSTBLUS  MENTO  Cope. 

Mu9ielU9  menio  Cope,  Proc.  Amer.  Phllos.  Soc.  Phlla.,  1877,  p.  47  (31) ; 
Pacasmayo  Bay. 

Mustelus  eduli8  Perez,  G.  Estudlo  Sobre  Algonos  Escualos  CMle,  1886,  p. 

4.— Phiuppi,  Ann  Univ.  ChUe,  toI.  71,  1887,  p.  647. 
Oaleu8  mento  Abbott,  Marine  Fishes  of  Peru  in  Proc.  Acad.  Nat  Sci.  Phila., 

1899,  p.  326. 

Oaleorhinus  mento  Delfin,  Gat  Peces  de  Ghile,  1901,  p.  17. — ^Pobtbb,  Breve 
Nota  de  Ictiologia,  Bevista  Universitaria,  Lima,  vol.  8,  1909,  p.  138. 

From  the  Pacific  Ocean  at  Pacasmayo,  Peru. 

S.  MUSTELUS  ABBOTTI.  new  spodM. 
TOLLO. 
Plate  1,  fig.  2. 

Qalem  dor9aU8,  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sci.  Phila., 
1899,  p.  327;  Gallao;  not  Muatelm  dorsalia  Gill. 

Type.—C9t.  No.  77696,  U.S.N.M.,  a  female,  55  cm.  in  length  (field 
No.  09115)  and  a  paratype,  also  a  female,  No.  09107,  46.5  cm.  in 
length,  taken  with  gill  net,  fishing  in  the  surf  at  La  Yentanilla  be- 
tween Ancon  and  Callao. 

One  specimen  (paratype),  a  young  female,  field  No.  09532,  32  cm. 
in  length,  from  Lobos  de  Tierra. 

Following  are  the  dimensions  of  the  type  and  paratypes: 


Type. 

Pantypew 

PantypA, 

mm. 

mm. 

mm. 

550 

465 

320 

103 

87 

57 

47.5 

42 

27.5 

15 

13 

10.5 

5 

5 

3.5 

57 

49 

33 

35 

28 

19 

SO 

24 

15 

37 

30 

21 

16 

13 

9.5 

33 

28 

20 

170 

140 

93 

67 

55 

35 

.59 

51 

31 

177 

136 

96 

60 

47 

29 

48 

42 

27 

114 

100 

62 

105 

85 

58 

73 

60 

42 

119 

107 

62 

83 

67 

44 

69 

52 

34 

125 

110 

68 

105 

94 

66 

30 

28 

ia5 

78 

60 

39 

70 

56 

37 

Totall(  ^ 

Distance  from  tip  of  snout  to  first  gill  slit. 

Distance  from  tip  of  snout  to  eye  

Diameter  of  eye  

Length  of  spiracle  , 

Breadth  of  nead  

Depth  of  head  

Interorbital  (bone)  

Distance  from  tip  of  snout  to  front  of  mouth  

Distance  between  nostrils  

Distance  between  angles  of  mouth  

Distance  from  tip  of  snout  to  base  of  dorsal  fin  (not  includ- 
ing the  fleshy  ridge)  

Base  of  first  dorsal  

LengUi  of  anterior  margin  of  first  dorsal  (not  including 
broad  fleshy  base)  

Distance  from  origin  first  dorsal  to  origin  second  dorsal. . . 

Base  of  second  dorsal  !  

Length  of  anterior  margin  of  second  dorsal  

Distance  from  origin  second  dorsal  to  base  of  caudal.  

Length  of  upper  caudal  lobe  

Distance  from  base  of  notch  on  lower  lobe  to  its  insertion. 

Distance  from  tip  of  snout  to  insertion  of  pectorals  

Length  of  anterior  ma]|;in  of  pectonJs  

Breadth  of  distal  margm  

Distance  from  base  pectorals  to  ventral  base  

Distance  from  base  ventrals  to  anal  base  

Base  of  anal  

Distonce  from  insertion  of  anal  to  base  caudal  

Depth  of  body  
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Body  rather  strongly  arched,  caudal  peduncle  slender;  head 
broad,  depressed;  snout  rounded;  spiracle  large,  3  in  eye;  margins 
of  each  side  of  mouth  slightly  concave ;  teeth  blunt,  paved,  without 
cusps,  differing  greatly  in  appearance  from  those  of  the  types  of  Mvs- 
telus  doraalis^  which  have  a  well-developed  cusp  on  each  tooth; 
labial  folds  well  developed,  the  outer  1.8  in  the  distance  from  its  tip 
to  symphysis  of  lower  jaw. 

First  dorsal  high,  distal  margin  slightly  concave,  tip  of  posterior 
lobe  reaching  vertical  from  base  of  ventral;  second  dorsal  smaller 
but  similar  in  shape  to  the  first  dorsal;  upper  caudal  lobe  5.12  in 
total  length ;  lower  lobe  slightly  concave,  anal  similar  to  second  dor- 
sal in  shape  but  much  smaller,  inserted  under  middle  of  second  dor- 
sal; pectoral  large,  distal  margin  straight;  ventrals  with  their  inner 
margin  lengthened,  longer  than  outer  margin,  tips  reaching  more 
than  half  distance  to  base  of  anal. 

Color  in  alcohol,  olivaceous,  tinged  with  yellowish  on  ventral  sur- 
face; dorsal  surface  flecked  with  white. 

Coloration  of  field  No.  69107  similar  to  the  type. 

Color  of  small  male  from  Lobos  de  Tierra,  silvery  plumbeous  on 
back  and  sides,  ventral  surface  paler;  back  crossed  by  about  15  black 
or  dusky  crossbands,  these  reaching  lateral  line;  six  of  these  cross- 
bands  in  front  of  the  dorsal. 

This  species  has  the  general  form  of  Muatehis  dorsalis  (the  types 
of  which  we  have  examined),  differing  in  having  the  body  and  head 
deeper,  and  the  snout  less  pointed  in  individuals  of  the  same  size; 
the  lower  caudal  lobe  anterior  to  the  notch,  shorter,  7.52  to  7.75  in 
the  total  length  (6.62  to  6.68  in  types  of  M,  dorscMs)  and  in  the  well- 
marked  differences  in  the  character  of  the  teeth  and  coloration.  The 
description  of  individuals  from  Callao  identified  by  Abbott  as  G. 
dorscdis  agrees  in  all  essential  characters  with  these  specimens. 

Named  for  James  Francis  Abbott  in  recognition  of  his  valuable 
contributions  to  our  knowledge  of  the  ichthyology  of  Peru. 


Mu8ielu6  dorsalis  Gill,  Proc.  Acad.  Nat.  Sol.  Phila.,  1864,  p.  149 ;  Panama. 
Oaleus  dorsalis  Jordan  and  Evebmann,  Fishes  North  and  Mid.  Amer., 

1896,  vol.  1,  p.  30. — Gilbert  and  Stabks,  Fishes  of  Panama  Bay,  Mem. 

Cal.  Acad.  Sd.,  vol.  4, 1904,  p.  7,  pi.  1,  fig.  2,  2a.   (Not  of  Abbott.) 

One  specimen,  a  male,  field  No.  09435,  50  cm.  in  length,  from 
Pacasmayo. 


6.  MVSTELUS  DOBSAUS  GIB. 


Plate  1,  fig.  3;  plate  2,  fig.  1. 
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Following  are  the  dimensions  of  this  specimen: 


IRfll. 

Total  length  500 

Tip  of  snout  to  eye   42 

Interorbital    24 

13ye   13 

Tip  of  snout  to  anterior  margin  of  mouth   32. 5 

Tip  of  snout  to  anterior  gill  slit   91 

Tip  of  snout  to  origin  of  first  dorsal  154 

Base  of  first  dorsal   58 

Height  of  first  dorsal   46 

Origin  of  first  dorsal  to  origin  of  second  dorsal  158 

Origin  of  second  dorsal  to  base  of  caudal  101 

Tip  of  snout  to  origin  of  pectoral  112 

Length  of  pectorals   81 

Origin  of  pectorals  to  origin  of  ventrals  119 

Origin  of  ventrals  to  origin  of  anal  105 

Length  of  lower  caudal  lobe  anterior  to  notch   67 

Breadth  of  head   55 

Depth  of  head  between  eyes   25 

Depth  of  body   47 

Length  of  spiracle   3.5 


Body  low,  elongate;  head  broad,  strongly  depressed;  eyes  small; 
spiracle  very  small,  mouth  angular;  labial  folds  well  developed; 
teeth  with  the  single  median  cusp,  rather  blunt.  Dorsal  slightly  fal- 
cate, posterior  lobe  scarcely  reaching  vertical  from  origin  of  ven- 
trals; second  dorsal  similar  to  first,  but  smaller;  upper  caudal  lobe 
5.38  in  total  length;  anal  inserted  under  middle  of  second  dorsal; 
pectoral  broad,  tip  reaching  nearly  to  posterior  base  of  first  dorsal. 

A  careful  comparison  of  this  individual  with  the  type  of  M.  dor- 
sdlis  reveals  the  following  slight  differences :  The  breadth  of  the  head 
is  a  little  greater,  the  length  of  the  lower  caudal  lobe  anterior  to  the 
notch  is  shorter;  the  insertion  of  the  anal  is  slightly  more  caudad. 
The  type  and  paratypes  of  dorsalis  are  badly  shrunken  and  for  this 
reason  the  value  of  these  differences  is  questionable. 

Ten  embryos,  6  males  and  4  females,  field  No.  09536,  7.&-9.1  cm. 
long,  from  Lobos  de  Tierra.  Doctor  Coker's  notes  say  that  these 
embryos  are  from  2  plain  sharks  measuring  about  80  cm.  in  length. 
One  bore  5,  the  other  6,  embryos.  These  are  too  small  for  certain 
identification,  but  agree  quite  closely  with  this  species.  The  remnant 
of  the  yolk-sac,  closely  resembling  a  placenta,  still  remains  in  some 
of  these  specimens.  This  character  is  figured  by  Waite  in  the 
young  of  GcHeus  austraUs,^ 


1  Sci.  Bei.  New  Zealand  Govt  Trawling  Bxped.,  1907,  Becords  Cant.  Mub.,  vol.  1,  1909. 
No.  2,  pi.  15. 
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7.  MUSTBLUS  NIGROMACULATUS, 
TOLLO. 
Plate  2,  fig.  2. 


Two  spedmens,  males,  the  type,  Cat.  No.  77699  U.S.N.M.,  50  cm.  in 
length,  and  a  paratype,  51  cm.  in  length  (field  Nos.  09527  and  09533). 
from  Lobos  de  Tierra. 

Following  are  the  dimensions  of  the  type  and  paratype : 


Total  length  

Distance  irom  tip  of  snout  to  first  gill  slit  

Distance  from  tip  of  snout  to  eye  

Diameter  of  eye  

Length  of  spiracle  

Breadth  of  nead  

Depth  of  head  

Interorbital  

Depth  of  body  

Distance  from  tip  of  snout  to  front  of  mouth  

Distance  between  nostrils  

Distance  between  angles  of  mouth  

Distance  from  tip  of  snout  to  base  of  dorsal  fin  (not  including  the 

fleshy  ridge)  

Base  of  first  dorsal  

Lengdi  of  anterior  margin  of  first  dorsal  (not  including  broad  fleshy 

base)  ... 

Distance  from  origin  of  first  dorsal  to  origin  second  dorsal  

Base  of  second  dorsal  

Lengtli  of  anterior  maigin  of  second  dorsal  

Distance  from  origin  of  second  dorsal  to  base  of  caudal  

Length  of  upper  caudal  lobe  

Distance  from  insertion  of  lower  caudal  lobe  to  notch  

Distance  from  tip  of  snout  to  insertion  of  pectorals  

Length  of  anterior  mai^fin  of  pectorals  

Bresulth  of  distal  margin  

Distance  from  base  of  pectorals  to  base  of  ventrals  

Distance  from  base  of  ventrals  to  base  of  anal  

Base  of  anal  

Distance  from  insertion  of  anal  to  base  of  caudal  


mm. 
500 
93 
42 
13 
4 
58 
34 
27 
67 
29 

16.5 
35 

160 
64 

53 
150 

55 

49 

96 

99 

75 
106 

75 

68 
130 

90 

30 

57 


Body  robust,  rather  deep;  snout  blunt,  thick,  and  fleshy;  head 
slightly  depressed;  mouth  wider,  more  evenly  roimded,  and  nearer 
tip  of  snout  than  in  the  related  species  from  Peru;  teeth  with  a 
central  blimt  or  more  or  less  pointed  cusp,  the  majority  of  those  in 
upper  jaw  being  provided  with  a  lateral  cusp  posteriorly  and  a 
shoulder  toward  the  symphysis,  having  the  general  appearance  of  a 
cusp  worn  away,  those  on  the  lower  jaw  approaching  more  nearly 
the  teeth  of  M.  abbotti,  the  lateral  cusps  as  a  rule  being  less  pro- 
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nounced  and  lower  than  those  in  upper  jaw,  the  central  cusp  being 
much  blunter  and  the  lateral  cusps  entirely  or  nearly  lacking  in  the 
teeth  in  front  of  jaws  near  symphysis. 

The  shape  of  the  fins  is  essentially  the  same  as  in  il/^.  abhotti^  from 
which  the  present  species  may  be  recognized  by  the  marked  differ- 
ence in  coloration  and  the  character  of  the  teeth.  The  first  dorsal 
and  the  ventrals  are  inserted  farther  caudad  than  in  abhotti^  but 
have  the  same  relative  position  with  reference  to  each  other;  the 
caudal  is  longer,  thereby  lessening  the  distance  between  the  base  of 
caudal  and  the  second  dorsal  and  anal,  the  former  reaching  to  within 
one-half  the  length  of  snout  to  upper  base  of  caudal  and  the  latter 
to  within  less  than  half  a  diahieter  of  eye  to  base  of  lower  caudal 
lobe.  The  caudal  is  one-fifth  of  the  total  length.  The  claspers  do 
not  reach  to  the  tips  of  the  ventrals. 

Color  in  alcohol,  dusky  olivaceous,  lighter  on  ventral  surface; 
scattered  black  spots  on  back,  sides,  and  base  of  dorsals. 

The  paratype  agrees  closely  with  the  type,  the  teeth  being  some- 
what blunter,  and  there  are  fewer  black  spots  on  the  sides.  Color 
in  life,  body  with  black  spots  very  irregularly  disposed,  in  our  speci- 
mens more  numerous  and  larger  on  the  left  side  than  on  the  right. 


Qal€brhiMi8  zyopterus  Jobdaiy  and  On^sBT,  Synopsis  Fishes  North  Amer., 
Bull.  U.  S.  Nat.  Mus.,  16,  1882  (1883),  p.  871;  San  Pedro,  Cal.— JobdaxN 
and  EvEBMANN,  Fishes  North  and  Mid.  Amer.,  vol.  1, 1896,  p.  32 ;  vol.  4, 
1900,  pi.  4,  fig.  15. 

Qaleu9  zyopterus  Jordan,  Guide  to  Study  of  Fishes,  vol.  1,  1905,  p.  541, 
fig.  334. 

Three  specimens,  field  Nos.  09421,  09428,  09436,  respectively,  36, 
37.6,  and  40.5  cm.  long,  from  Pacasmayo,  taken  with  hook  and  line 
from  the  pier  and  in  the  bay. 

Following  are  the  dimensions  of  the  largest  example : 


Genus  GALEUS  Rafinesque. 


S.  GALEUS  ZTOPTEBUS  (Jordan  and  Gilbart). 


TOLLO. 


Total  length  

Distance  from  tip  of  snout  to  first  glU-sUt  

Distance  from  tip  of  snout  to  eye  

Diameter  of  eye  

Length  of  spiracle  

Interorbltal  

Depth  of  body  

Distance  from  tip  of  snout  to  front  of  mouth  

Distance  between  nostrils  

Distance  between  angles  of  mouth  

Distance  from  tip  of  snout  to  base  of  first  dorsal. 


405 
72 
30 
15 
4 


41 
28 
15 
31 
120 
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mm. 

Base  of  first  dorsal   81 

Length  of  anterior  margin  of  first  dorsal   81 

Distance  from  origin  of  first  dorsal  to  origin  of  second  dorsal   118 

Length  of  anterior  margin  of  second  dorsal   17 

Distance  from  origin  of  second  dorsal  to  base  of  caudal   60 

Length  of  upper  caudal  lobe   91 

Distance  from  tip  of  snout  to  base  of  pectorals   82 

Length  of  anterior  margin  of  pectorals   54 

Breadth  of  distal  margin  of  pectorals   40 

Distance  from  base  of  pectorals  to  base  of  ventrals   110 

Distance  from  base  of  ventrals  to  base  of  anal   62 

Base  of  anal   18 

Distance  from  insertion  of  anal  to  base  of  caudal   47 

Distance  from  insertion  of  caudal  to  notch   56 

I^ength  of  anterior  margin  of  lower  caudal  lobe   42 


Body  slender;  snout  long,  depressed;  eye  large;  spiracle  moderate; 
each  tooth  with  a  strong,  sharp  cusp  directed  backward,  below  and 
behind  this  are  1  to  4  smaller  cusps  or  serrations,  those  at  symphysis 
of  jaw  slightly  smaller,  several  of  the  teeth  tricuspid  as  in  Triahis; 
mouth  roimded  at  tip ;  nostrils  nearer  mouth  than  tip  of  snout.  Fins 
small;  second  dorsal  much  smaller  than  the  first,  caudal  long,  4.45 
in  total  length;  anterior  part  of  lower  caudal  lobe  elongate;  anal 
smaller  than  second  dorsal;  ventrals  small;  pectoral  elongate. 

Color  in  alcohol,  back  and  sides,  dorsals  and  upper  surface  of 
pectorals,  blackish,  belly  grayish  silvery. 

These  individuals  from  Peru  agree  very  well  with  the  type  of 
this  species  with  which  we  have  compared  them. 

Family  SQUATINIDAE. 

THE  ANOSL  8HA&K8. 

Genus  SQUATINA  Dam^ril. 

f.  SQUATINA  SQUATINA  (LiniuMu). 
ANOSLOTA. 

Sqwaua  squatina  Linnaeus,  Syst.  Nat,  ed.  10,  1758,  p.  233;  Coast  of 
Europe. 

Squatina  calif omica  Atbbs,  Proc.  California  Acad.  Sci.,  1859,  p.  29;  San 
Francisco. 

Rhina  squatina  GttNTHER,  Cat.  Fish.  Brit.  Mus.,  vol.  8,  1870,  p.  430. 
Squatina  squatina  Jordan  and  EStebmann,  Fishes  North  and  Mid.  Amer., 
vol.  2, 1896,  p.  58. 

One  specimen,  a  male,  field  No.  09517,  56  cm.  long,  from  Lobos  de 
Tierra. 

Following  are  the  measurements  of  this  specimen : 

mm. 


Total  length   660 

Tip  of  snout  to  base  of  pectoral   126 

Tip  of  snout  to  origin  of  ventrals  — .  212 
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mill. 


Tip  of  snout  to  origin  of  first  dorsal   870 

Origin  of  first  dorsal  to  origin  of  second  dorsal   61 

Origin  of  second  dorsal  to  tip  upper  caudal  lobe   125 

Snout   85 

Distance  between  eyes   54 

Space  between  spiracles   49 

Tip  of  snout  to  anus   265 

Total  lengtb,  outer  border  of  pectoral   175 

Distance  between  angles  of  mouth   82 

Width  of  free  portion  of  caudal   90 

Base  of  first  dorsal   26 

Height  of  first  dorsal   58 

Base  of  second  dorsal   23 

Height  of  second  dorsal   46 

Diameter  of  eye   10 


Body  compressed;  snout  rounded;  eyes  small,  inserted  near  margin 
of  disk;  pectorals  broad,  distal  margin  truncate;  ventrals  narrower, 
truncate;  dorsals  small,  narrow  at  base,  rather  high,  of  about  equal 
size;  caudal  triangular,  the  lower  lobe  the  longer;  skin  rough;  en- 
larged prickles  along  the  median  line  of  the  back;  small  patches  in 
front  of  and  behind  the  eyes,  and  two  small  patches  on  tip  of  snout  on 
either  side  of  median  line  of  head ;  a  single  enlarged  prickle,  at  a  dis- 
tance equal  to  diameter  of  eye  from  spiracle  toward  median  line  of 
head. 

Color  in  alcohol,  ashy  gray,  finely  mottled  and  blotched  with  olive; 
dusky  areas  on  dorsal  and  caudal,  larger  and  irregular  in  form;  ven- 
tral surface  white. 

Genus  RHINOBATUS  Block  and  Schneider. 

1«.  RHINOBATUS  PLANIGBP8  Gmmb. 
OiriATASEA. 

Plate  2,  fig.  3. 

RhinohatuM  planicepa  Gasman,  Bull.  Mua  Oomp.  ZooL,  1880,  p.  108; 
Peru;  Galapagos;  Proc.  U.  S.  Nat  Mua,  vol.  8,  1880,  p.  520;  Paita, 
Gallao,  aud  Galapagos  Islands. — Jobdan  and  Evibmann,  Fishes  North 
and  Mid.  Amer.,  vol.  1,  1896,  p.  64. 

One  specimen,  field  No.  09508,  76.3  cm.  long,  and  five  specimens, 
field  No.  09586, 19  to  21  cm.  long,  from  Lobos  de  Tierra. 


Dimensions  of  largest  individual : 

mm. 

Total  length   763 

Width  of  disk   267 

Distance  from  tip  of  snout  to  end  of  ventrals   408 

Distance  from  tip  of  snout  to  end  of  vent  *   815 

Distance  from  tip  of  snout  to  end  of  mouth   120 

Distance  from  tip  of  snout  to  end  of  nostrils   98 

Distance  from  tip  of  snout  to  end  of  eye—  —   100 
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mm. 

Distance  from  tip  of  snout  to  end  of  first  dorsal   440 

Base  of  first  dorsal   89 

Distance  between  dorsals   78 

Base  of  second  dorsal   43 

Distance  from  second  dorsal  to  base  of  caudal   42 

Length  of  caudal   121 

Width  of  interorbltals   40 

Height  of  dorsals   75 


Body  rhombic,  width  of  disk  1.62  in  its  length;  head  broad  and 
flat;  snout  broad,  its  tip  rounded;  ridges  of  rostral  cartilage  close 
together,  dilated  at  tip,  spiracle  immediately  behind  and  smaller 
than  eye,  only  a  single  fold  on  the  posterior  border,  as  well  developed 
in  the  young  as  in  the  adult;  mouth  straight;  anterior  nasal  valve 
single,  not  dilated ;  posterior  two-lobed ;  an  irregular  row  of  rather 
stout  spines  on  median  line  of  back  from  occiput  to  first  dorsal, 
several  spines  between  dorsals;  the  rows  of  spines  on  ridges  of  rostral 
cartilage,  over  eyes  and  on  median  line  of  caudal  peduncle,  absent 
or  greately  reduced,  approximating  the  prickles  in  size  and  appear- 
ance; two  small  patches  of  spines  on  shoulder.  Dorsals  triangular; 
anterior  borders  of  pectorals  straight,  outer  lobe  rounded,  hinder 
edge  reaching  to  opposite  middle  of  vent;  outer  angle  of  ventrals 
rounded,  tip  acute. 

Color,  brownish  olive  on  back,  slaty  white  on  belly;  several  large 
indistinct  dark  brown  areas,  symmetrically  arranged  on  either  side 
of  median  line  of  back. 

Color  in  life,  light  olive  green  with  numerous  dark  blotches  sym- 
metrically placed,  but  of  vague  outline.  First  and  second  dorsal, 
caudal  and  outer  parts  of  ventrals  and  pectorals  with  the  least 
tinge  of  rufous;  ventral  surface  white,  except  outer  border  of  pec- 
torals and  in  lesser  degree  the  outer  border  of  the  ventrals. 

Eegarding  the  embryos,  Mr.  Coker  states  that  they  were  taken 
from  a  Guiatarra,"  98  cm.  in  length.  Eight  in  all  were  taken  from 
this  fish. 

Family  RAJIDAE. 

THS  SKATES 

KBT  TO  OINBBA  BBPBESlKTm). 

o\  Disk  rhombic;  pectoral  fins  not  extending  forward  to  the  extremity  of 
snout  Raja,  p.  13. 

a\  Disk  circular;  snont  short  and  overlapped  by  the  anterior  portions  of  the 
pectoral  fins  which  form  the  foremost  part  of  the  dlslL^^aammobatU,  p.  16. 

Genus  RAJA  (Artedi)  Linnaeus. 

KKT  TO  SPECIES  REPRESENTED. 

a*.  Distance  from  tip  of  snout  to  line  connecting  tips  of  pectorals  2  in  breadth 
of  disk ;  enlarged  spines  along  median  dorsal  line  of  tall  25  to  30 ;  dorsal 
surface  of  tail  covered  with  stout  prickles ;  rostral  angle  52  degrees. 

aguja,  p.  14. 
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a\  Distance  from  tip  of  snout  to  line  connecting  tips  of  pectorals  about  2^  in 
breadth  of  disk ;  enlarged  spines  along  median  dorsal  line  of  tail  10  to  12 ; 
rest  of  tail  smooth ;  rostral  angle  54  degrees  steindachneri,  p.  14. 


11.  RAJA  AGUJA  KendaU  and  BadeUffs. 


Raja  aguja  Kendall  and  Radcltfte,  Mem.  Mus.  Comp.  Zool.,  toI.  35,  No.  3, 
p.  78,  pi.  1,  fig.  1-2,  April,  1912;  Albatross  station  4653,  near  Point 
Aguja,  Peru. 

12.  RAJA  STEINDACHNERI  Dalfln. 
PLATIX.LO;  RAYA. 

Raja  chilensU  Steindachneb,  Fauna  Chllensis,  1898,  p.  332,  pL  31,  flg.  15 ; 
Iqulque  (not  R.  chUenHs  Gay,  Hist  Chile,  ZooL,  toL  2,  1848,  p.  367). — 
Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sci.  Phila.,  1899,  p.  328. 

Raja  steindachneri  Delfin,  Cat  Peces  de  Chile,  1901,  p.  28. 

Raja  hurgeri  Delfin,  Rayas  Nuevas  Chilenas,  Rev.  Chil.  Hist  Nat,  Ano  VI, 
1902.  p.  267,  pi.  12;  Coquimbo. 

•  The  collection  contains  two  specimens  of  this  species,  a  female 
(field  No.  09704)  from  Mollendo,  and  a  male  (field  No.  09721)  from 
Chimbote,  where  it  was  called  "  Kaya." 
Following  are  the  measurements  of  these  two  specimens: 


Total  lenB:th  

Length  of  disk  

Width  of  disk  

Tip  of  snout  to  front  of  eye  

Distance  between  eyes  

Interorbital  

Longitudinal  diameter  of  eye  

Length  of  spiracle  aperture  

Height  of  first  dorsal  

Base  of  first  dorsal  

Distance  between  first  and  second  dorsal. 

Height  of  second  dorsal  

Base  of  second  dorsal  

Tip  of  snout  to  nostrils  

Tip  of  snout  to  center  of  mouth  

Tip  of  snout  to  anus  

Tip  of  snout  to  fifth  branchial  aperture. . 

Breadth  of  mouth  

Length  of  tail  

Breadth  of  tail  at  its  base  

Length  of  clasper  in  male  


In  the  female  there  is  a  broad  band  of  minute  prickles  barely  pro- 
truding through  the  skin  on  the  anterior  dorsal  border  of  the  disk, 
beginning  slightly  in  advance  of  eyes  and  extending  backward  to 
within  two-sevenths  distance  from  tip  of  snout  to  broadest  part 
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of  disk ;  another  narrow  band  of  closer  ^t,  slightly  stronger  prickles 
around  spiracle  behind  eyes;  concave  interorbital  space  with  scat- 
tered prickles;  a  narrow  patch  beginning  opposite  the  first  branchial 
aperture  and  extending  along  the  border  of  the  disk  to  the  tip  of 
snout ;  in  all  the  patches  the  prickles  are  recurved  so  that  they  feel 
smooth  if  the  finger  is  passed  backward ;  a  short  stout  spine  before 
and  another  behind  eye  on  interorbital  ridge;  a  short  row  of  similar 
spines  on  median  line  of  back  behind  spiracle;  a  patch  of  similar 
spines  in  center  of  posterior  projecting  lobe  of  pectoral;  a  row  of 
10  stout  triangular  spines  on  median  line  of  tail  in  front  of  dorsal; 
a  single  stout  spine  between  dorsals  and  a  row  of  prickles  on  median 
line  of  back ;  a  continuation  of  spines  on  tail. 

Disk  opposite  eyes,  convex,  then  becoming  slightly  concave;  pos- 
terior border  rounded ;  pectoral  rays  about  70. 

Color,  in  alcohol,  back  brownish,  becoming  olive-gray  on  the 
margins  of  the  disk;  ventral  surface  grayish  white. 

In  the  male  the  prickles  are  stronger;  on  the  median  line  of  the 
back  anteriorly  there  is  a  single  enlarged  spine  surrounded  by  an 
elongate  patch  of  prickles ;  there  are  12  stout  spines  on  median  line 
of  tail  in  front  of  dorsal,  1  between  dorsals;  in  front  of  spines  on 
tail  there  is  a  patch  of  prickles  extending  along  median  line  of 
back;  no  group  of  spines  on  posterior  lobe  of  pectoral;  opposite 
broadest  part  of  disk  and  nearly  parallel  with  it  near  the  margin 
there  is  a  double  row  of  stout  recurved  spines,  16  spines  in  each 
row ;  on  the  right  side  there  are  several  spines  forming  a  third  row ; 
pectoral  rays  about  70. 

Color  in  alcohol,  back  brown,  with  olive  spots  about  size  of  eyes 
tending  to  form  rows  parallel  with  median  line  of  back;  the  brown 
fading  out  to  olive-gray  on  borders  of  disk ;  ventral  surface  grayish- 
white. 

The  more  pointed  snout,  the  stout  spines  near  pectoral  border,  and 
absence  of  group  on  posterior  lobe,  the  difference  in  coloration,  and 
the  elongate  claspers  reaching  beyond  origin  of  first  dorsal  serve  to 
distinguish  the  two.  A  greater  difference  lies  in  the  remarkable  char- 
acter of  the  teeth.  In  the  female  they  are  pavementlike,  with  only 
a  very  slight  raised  area  in  center  of  tooth;  in  the  male  they  are 
strong,  recurved,  conical  teeth,  and  the  mouth  is  more  arched.  Doctor 
Steindachner  does  not  indicate  a  spine  between  dorsals  and  no  patch 
of  spines  on  posterior  lobe  of  pectoral ;  in  other  respects  our  ex- 
amples agree  with  the  specimen  described  and  figured  by  him. 
Delfin's  statement  in  his  description  of  R.  hurgeri  that  there  are 
about  52  pectoral  rays  is  undoubtedly  a  mistake,  for  if  the  short 
anterior  rays  are  counted,  there  are  about  70  rays. 
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GenuB  PSAMMOBATIS  GUnther. 


II.  PSAMMOBATIS  BREVICAUDATUS  C«p«. 


P8ammohatis  hrevicaudatus  Cove,  Proc.  Amer.  PhUos.  Soc.,  1877,  p.  48; 
Pascasmayo  Bay,  Peru. — ^Abbott,  Marine  Fishes  Peru,  Proc.  Acad.  Nat. 
Sci.  Phila.,  18d9,  p.  328. 


Di8Copyge  Uchudii  Heckel  in  Tschudi,  Fauna  Peruana,  Pise.,  1845,  p.  33, 
pi.  6;  Heradura  between  Huacho  and  Ghancay. — ^Dum£bil,  Ichth., 
vol.  1,  1865,  p.  621.— GDnthbb,  Cat  Fish.  Brit.  Mus.,  vol.  8,  1870,  p. 
464.— Steindachneb,  Fauna  Ghilensis,  1888,  p.  832,  pi.  21,  figs.  14a, 
14b.— Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Sci.  Phila.,  1889, 
p.  329. 


Pteraplatea  crehripunctata  Petebs,  Monatsber.  Berlin  Akad.  Wiss.,  1869,  p. 
703 ;  Mazatlan. — ^Jobdan  and  Evebmann,  Fishes  North  and  Mid.  Amer., 
vol.  1,  1896,  p.  87. — Gilbebt  and  Stabkb,  Fishes  of  Panama  Bay,  Mem. 
Gal.  Acad.  Sci.,  vol.  4,  1904,  p.  18. 

One  specimen,  a  male,  field  No.  09507,  35  cm.  in  length,  from  Lobos 
de  Af  uera. 

Disk  nearly  twice  as  broad  as  long;  distance  from  tip  of  snout 
to  hinder  margin  of  pectorals  1.74  in  breadth  of  disk;  snout  sharp, 
rostral  angle  about  115  degrees;  distance  from  tip  of  snout  to  eye 
8.60  in  breadth  of  disk;  eye  small,  4.83  in  snout;  distance  between 
eyes  1.38  in  snout;  tip  of  snout  to  center  of  mouth  9.26  in  breadth 
of  disk ;  tip  of  snout  to  anterior  gill  opening  5.53. 

Color  in  life,  disk  mingled  olive  green  and  olive  brown,  finely 
marked  with  darker  and  lighter  and  conspicuously  speckled  with 
small  white  spots,  these  spots  smaller  than  eye,  each  surrounded  by  a 
ring  of  darker.  The  spots  in  this  specimen  are  separted  by  a  distcmce 
of  one-half  inch  to  2  inches,  generally  about  1  inch.  Posterior  border 
of  disk  above  of  a  dark  reddish  color  (specimen  out  of  water  some 
time).  Below,  the  posterior  border  is  of  the  same  color;  outer  half 
or  more  of  each  wing,  rusty  orange. 

Compared  with  specimens  in  the  United  States  National  Museum, 
the  disk  is  dark  olive  in  alcohol  instead  of  a  reddish  brown. 


GenuB  DISC0PT6E  Tschudi. 


14.  DI8GOPTGB  TSCSUDn  HmImL 


Genus  PTEROPLATEA  Miiller  and  Henle. 


16.  PTEROPLATEA  CREBBIPUNCTATA  Peton. 


TVYO. 
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Genus  MTLIOBATIS  Dnn^ 


II.  MTUOBATIS  GAUFOKNICU8  GUL 


BATO. 


Rhinopiera  vesperHUo  Gibabd,  Proc.  Acad.  Nat  Sci.  Phlla.,  1866,  p.  137; 

Tomales  Bay;  not  MyHohatia  vespertUio  Bleeker,  also  a  Myliobatia. 
Holorhinua  vespertilio  Gill,  Proc.  Acad.  Nat  Sci.  Phila.,  1862,  p.  881. 
Myliobatia  califbmicus  Gnx,  Ann.  Lyc.  Nat.  Hist,  New  York,  1866,  p.  137, 

(after  Glrard).-— Jobdait  and  Bvebmann,  Fishes  North  and  Mid.  Amer., 

▼ol.  1, 1896,  p.  89.— Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  ScL 

PhUa.,  1899,  p..  SSL 

One  specimen,  field  No.  09120,  58  cm.  in  length  from  Callao,  and 
one,  field  No.  09540,  71.5  cm.  in  length  from  Paita,  bought  from 
fishermen. 

Dimensions  of  the  Paita  specimen : 


Disk  not  quite  twice  as  broad  as  long,  pectorals  sli^tly  convex 
anteriorly  and  slightly  concave  posteriorly ;  distal  border  of  ventrals 
broad  and  rounded,  much  broader  than  in  M.  asperrinuts;  head 
broad  and  depressed,  snout  rather  short,  shorter  than  in  M.  aiperri- 
mus;  lateral  teeth  in  8  to  5  series,  median  teeth  between  4  and  5  times 
as  broad  as  long;  skin  smooth. 

Color  in  alcohol :  Dusky  brown,  a  light  line  originating  under  mid- 
dle of  spiracle,  extending  backward  along  base  of  pectorals,  from  this 
10  or  more  transverse  lines  extending  across  pectorals,  these  nar- 
row of  bands  or  lines  have  well-defined  edges  but  differ  so  little  in  col- 
oration from  the  ground  color  as  to  be  easily  overlooked;  ventral 
surface  light 


Jjength  of  disk  to  front  of  anus  

Length  of  disk  to  posterior  edge  of  pectorals. 

Width  of  disk  

Length  of  tail  

Snout   

Diameter  of  eye  

Interorbital  (bone)  

Tip  of  snout  to  middle  of  nasal  flap  

Tip  of  snout  to  anterior  giU  openings  

Distance  between  anterior  gill  openings  

Distance  between  posterior  giU  openings  

Length  of  spiracle  

Breadth  of  distal  border  of  yentrals  

Length  of  fontanel  

Greatest  width  (at  anterior  end)  


215 
260 
445 
465 
46 
13 
41 
41 
88 
75 
45 
26 
65 
67 
25 
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Geniu  CALLORHTNCHUS  Gronow. 

17.  CALLORHTNCHUS  CALLORHTNCHUS  (Lbuam). 
7EJE-OALLO. 

Chimaera  caUorhynchua  Linnaeus,  Syst  Nat,  ed.  10,  vol.  1,  1758,  p.  402. 
CMmaera  atUarctica  LAc6pin)E,  Hist  Nat  Poiss.,  vol.  1,  1799,  p.  400,  pi.  12, 
fig.  2. 

C<aiorhynchU8  antarcticua  Gat,  Hist  Chile.  Zool.,  vol.*  2,  1S48,  p.  358.-- 
GttNTHEB,  Cat  Fish.  Brit  Mus.,  vol.  8,  1870,  p.  351. — Stdndachner, 
Fauna  Chilensis,  1898,  p.  331. — Smitt,  Poiss.  Exped.  Sclent  Terr.  Feu, 
Svenska  Exped.  TiU.  Magellanslandema,  Havell,  vol.  24,  No.  5,  1898 
(1899),  p.  128,  pi.  11. 

CaUorhynchua  caUorhynchua  Delfin,  Cat  Peces  de  Chile,  1901,  p.  27. — 
Stabks,  Fishes  from  Ecuador  and  Peru,  Proc.  U.  S.  Nat  Mus.,  vol.  30, 
p.  764;  Callao,  Peru. 

One  specimen,  field  No.  09105,  61  cm.  in  length,  from  La  Venta- 
nilla,  between  Ancon  and  Callao,  taken  with  a  gillnet,  fishing  in  the 


surf. 

Following  are  the  dimensions  of  this  individual : 

Total  length,  including  cartilaginous  appendage   610 

Total  length,  not  including  appendage   580 

Length  (exclusive  of  appendage)  to  origin  of  lower  caudal  lobe   410 

Length  of  head  (exclusive  of  appendage)   100 

Diameter  of  eye   17 

Interorbltal   38 

Width  of  head   55 

Tip  of  snout  to  origin  of  first  dorsal   125 

Tip  of  snout  to  origin  of  second  dorsal   293 

Distance  from  origin  of  first  dorsal  to  origin  of  second  dorsal   157 

Length  of  base  of  first  dorsal   61 

Length  of  base  of  second  dorsal   103 

Length  of  base  of  anal   31 

Length  of  first  dorsal  spine   129 

Length  of  anterior  border  of  second  dorsal   68 

Length  of  anterior  border  of  anal   62 

Length  of  pectorals   154 

Length  of  ventrals   74 

D^th  of  body   97 

Length  of  caudal   176 


Body  compressed,  caudal  peduncle  slender;  head  rather  stout; 
dorsal  spine  long,  with  serrate  edges;  second  dorsal  elevated  an- 
teriorly; caudal  ending  in  a  long  filament;  anal  long,  pointed,  in- 
serted close  to  caudal;  ventrals  large;  pectorals  very  large  and  broad, 
tips  reaching  vent. 

Body  silvery,  with  large  round  black  spots;  a  V-diaped  black  area 
between  eyes;  a  second  in  front  of  first  dorsal;  a  black  spot  below 
first  dorsal;  space  between  dorsals  crossed  by  three  black  saddles, 
interrupted  by  median  line  of  back;  2  black  areas  below  second 
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dorsal;  dorsal  surface  of  caudal  peduncle  black;  a  row  of  about  6 
black  spots  along  lateral  line;  a  second  row  below  lateral  line;  a 
black  area  above  base  of  ventrals;  vertical  fins  dusky,  darkest  at  tips; 
paired  fins  blackish. 

Family  CLUPEIDAE. 

THE  HSSBZVGS. 

KWX  TO  OBNBBA  RBPRESBNTBD. 

a}  Vertebrae  about  50  in  number  (46  to  56) ;  species  of  northern  or  southern 
regions. 

b\  Vomer  with  teeth ;  ventral  scutes  weak,  ventrals  below  middle  of  dorsal ; 
vertebrae  50  to  56;  skeleton  rather  firm, 
c*.  Origin  of  dorsal  well  in  advance  of  the  middle  of  body.   Potamaloaa,  p.  19. 
b.'  Vomer  without  teeth;  ventral  scutes  very  weak,  the  belly  more  or  less 
rounded;  vertebrae  about  52;  ventrals  under  middle  of  dorsal.  Skele- 
ton weak ;  flesh  oily  SardineUa,  p.  20. 

c*  Vertebrae  about  42  (40  to  44) ;  tropical  species  with  the  scales  large  and 
usually  firmly  attached ;  ventrals  inserted  under  middle  of  dorsal ;  adipose 
eyelid  present  Hurengula,  p.  21. 

Genus  POTAMALOSA  Ogilby. 

18.  POTAMALOSA  NOTACANTHOIDES  (SteindMhiMr). 
ICAOHETE. 

Clupea  {Aloaa)  notacanthoide%  Steindachneb,  Ichth.  Notizen,  No.  0,  1869* 

p.  20,  pi.  7 ;  Mazatlan. 
Potamalcsa  notacanthoides  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad. 

Nat.  Sci.  Phila.,  1899,  p.  333. — Stabks,  Fishes  from  Ecuador  and  Peru, 

Proc.  U.  S.  Nat.  Mus..  vol.  35,  1906,  p.  778. 
Clupea  notachatUhus  GtoTHEB,  Cat.  Fish.  Brit  Mus.,  vol.  7,  1868,  p.  443.— 

Delfin,  Cat.  Peces  de  Chile,  1901,  p.  39. 

Five  specimens,  field  No.  447,  12.6  to  14.3  cm.  in  length,  and  two 
specimens,  field  No.  263,  22.1  and  25.5  cm.  in  length,  all  from  Callao. 

Head  2.94  to  2.97  in  length;  depth  2.85  to  3.07;  eye  4.12  to  4.85 
in  head;  snout  4.85  to  5.07 ;  maxillary  2.05  to  2.26;  interorbital  4.46 
to  4.85;  pectoral  1.47  to  1.74;  ventrals  2.85  to  2.76;  dorsal  scutes  23 
to  25 ;  ventral  scutes  35  to  36 ;  D.  20  or  21 ;  A.  14r-17. 

In  these  specimens  there  are  13  or  14  divided  rays  in  the  anal, 
but  in  the  smaller  individuals  a  larger  number  of  simple  rays  is 
discernible  in  front  of  the  divided  rays  than  in  larger  examples. 

Body  deep,  compressed,  curvature  of  ventral  outline  greater  than 
that  of  the  dorsal;  head  short,  compressed;  mouth  large,  oblique, 
jaws  subequal;  maxillary  extending  slightly  beyond  vertical  from 
posterior  border  of  eye;  snout  short,  blunt. 

Distal  margin  of  dorsal  concave,  anterior  rays  longest,  origin  of 
dorsal  in  advance  of  middle  of  body;  caudal  forked  nearly  to  base; 
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anal  low,  distal  margin  truncate^  anterior  rays  longest;  ventrals 
short,  tips  reaching  over  half  distance  from  base  to  vent;  tips  of 
pectorals  extending  to  within  two-thirds  diameter  of  eye  to  base  of 
ventrals;  scales  striate  and  fimbriate;  scutes  on  abdomen  distinct, 
those  in  front  of  dorsal,  weak ;  venules  on  cheek,  opercle,  and  shoulder 
very  distinct;  opercle  translucent 

Color  in  alcohol:  Small  examples  blackish  on  back,  silvery  on 
sides  and  belly;  scales  everywhere  glassy;  a  row  of  4  to  11  small 
oblong  black  areas  from  upper  edge  of  opercle  alcmg  the  side  to 
below  posterior  base  of  dorsal;  opercle  dusky;  caudal  light  with 
dusky  marking;  anal  light,  anterior  rays  tipped  with  duskp^;  pec- 
torals and  ventrals  light 

In  the  larger  individuals  the  sides  below  blackish,  back  yellowish, 
becoming  silvery  on  the  elongate  scales  above  scutes  of  belly ;  row  of 
black  spots  from  opercle  in  lower  part  of  dusky  area  scarcely  dis- 
cernible. In  the  largest  individual  there  is  a  row  of  8  black  spots 
nearly  as  large  as  pupil  from  center  of  opercle  along  side  to  behind 
dorsal,  below  this  row  3  other  spots  anteriorly;  in  the  other  example, 
these  are  very  irregular  in  their  arrangement;  inner  dark  border  to 
caudal  lobes  very  distinct 


Clupea  sagaiD  Jentnb,  Zool.  Voy.  Beagle,  Fishes,  1842,  p.  134;  Lima;  San 

Lorenzo  Islands. — Steindachneb,  Fauna  Chllensls,  1898,  p.  331. — 

Delfin,  Cat  Feces  de  Chile,  1901,  p.  39. 
Alausa  fimbriata  Kneb  and  Steindachneb,  Nene  Fiache,  Mus.  Godeff,  Site. 

Akad.  Wiss.  Weln,  1866,  p.  31  (386),  fig.  15;  Viaparaiso. 
Clupanodon  flmbriata  Abbott,  Marine  Fishes  Peru,  Proc  Acad.  Nat  Set 

Phila.,  1899,  p.  332. 
CVupanodon  fimbriatus  Abbott,  Marine  Fishes  Pern,  Proc  Acad.  Nat  ScL 

Phila.,  1899,  p.  334. 
Clupanodon  sagax  Abbott,  Marine  Fishes  Peru,  Proc  Acad.  Nat  Set. 

Phila.,  1899,  p.  334. 
Sardinella  sagax  Jobdan,  Guide  to  Study  Fishes,  vol.  2,  1905,  p.  50,  name 

only. 

Sardinella  flmhriata  Stabks,  Fishes  from  Ecuador  and  Peru,  Proc  U.  S. 
Nat  Mus.,  VOL  30,  1906,  p.  77a 

One  specimen,  field  No.  446,  21  cm.  in  length,  and  two  specimens, 
field  No.  452,  17  and  19.6  cm.  in  length,  from  Callao;  and  21  speci- 
mens, field  No.  09448  (part) ,  2.8  to  5.3  cm.  in  length  from  Lobos  de 
Afuera. 


Head  3.27  in  length ;  depth  4.35 ;  eye  4  in  head ;  snout  3.46 ;  maxil- 
lary 2.86;  pectoral  1.57;  D.  18;  A.  18. 


Genua  SARDINELLA  Cavier  and  ValendenneB. 


If.  SARDINELLA  SAGAX  (Jcnyna). 


BABBnrA. 


I'IBHES  OP  WBBT  COAST  OF  PEEU. 


21 


Body  elongate,  subcylindrical ;  head  elongate,  compressed;  snout 
short,  rather  blunt;  eye  large,  adipose  eyelid  well  developed;  jaws 
subequal ;  mouth  small,  horizontal ;  maxillary  reaching  vertical  from 
middle  of  eye;  no  teeth  on  jaws;  gillrakers  numerous,  very  slender 
and  long,  longer  than  eye,  3.5  in  head,  angle  sharp ;  veining  on  cheeks 
and  opercles  very  distinct,  these  extending  backward  onto  shoulders. 

Scales  thin,  deciduous,  very  weakly  ctenoid ;  median  line  of  belly 
armed  with  scutes,  20  anterior  to  ventrals,  15  between  ventrals  and 
anus;  origin  of  dorsal  two-thirds  diameter  of  eye  nearer  tip  of 
snout  than  base  of  caudal;  dorsal  triangular,  middle  rays  shorter; 
caudal  deeply  forked ;  anal  low ;  ventrals  short,  3  in  head,  origin  of 
ventrals  slightly  posterior  to  middle  of  dorsal;  tip  of  pectoral  ex- 
tending to  within  one  diameter  of  eye  from  origin  of  ventral. 

Color,  lustrous  blue  on  back,  becoming  silvery  yellow  on  belly;  fins 
dusky. 

Coast  of  Peru  and  Chile,  New  South  Wales. 
In  Sherrin's  Handbook  of  the  Fishes  of  New  Zealand  (page  72, 
1886)  we  find  the  following  note  on  this  species: 

This  herring  visits  the  east  coast  of  Otago  every  year  in  Febru- 
ary and  March,  and  when  the  schools  migrate,  they  extend  as  far  as  the  eye 
can  reach,  foUowed  by  a  multitnde  of  gulls,  mutton-birds,  baracuda  and  por- 
poises. So  densely  packed  are  they  some  years  that  by  dipping  a  pitcher  in 
the  sea,  it  would  contain  half  fish,  so  that  if  large  boats  and  suitable  nets  were 
employed  thousands  of  tons  could  be  caught 


Clupea  BtoUfera  Jordan  and  Gh^bebt,  Proc  U.  S.  Nat  Mus.,  vol.  4, 
1881,  p.  839 ;  Mazatlan,  Mexico. 

BardineUa  stolifera  Jordan,  Fishes  of  Sinaloa,  Reprint,  Proc  California 
Acad.  Sci.,  ser.  2,  vol.  5,  1885,  p.  408,  pi.  28. — ^Jordan  and  Evebmann, 
Fishes  North  and  Mid.  Amer.,  vol.  1, 1896,  p.  431 ;  vol.  4, 1898,  pi.  73,  fig. 
194. — ^BouLENGER,  Bull.  Mus.  Zool.  Anat.  Gomp.,  Torino,  vol.  14,  1899, 
p.  1. — Gilbert  and  Starks,  Fishes  of  Panama  Bay,  Mem.  GaL  Acad. 
Sci..  vol.  4,  1904,  p.  39. 

Two  specimens,  field  No.  1030, 14  and  14.8  cm.  long,  from  Capon. 

Head  4.32  in  length;  depth  3.4;  eye  2.9  to  3.1  in  head;  snout  3.66; 
maxillary  2.4;  interorbital  4;  P.  1.2;  V.  1.85;  D.  15-16;  A.  19-22; 
scales  40-11;  scutes  17+12=29.  Body  deep  and  strongly  com- 
pressed, the  ventral  outline  more  strongly  arched  than  the  dorsal; 
greatest  depth  of  body  in  front  of  dorsal;  head  short;  lower  jaw 
projecting,  upper  slightly  emarginate;  mouth  small,  oblique;  no 
teeth  on  vomer  or  palatines,  small  patch  on  tongue;  a  few  small  weak 
teeth  on  each  jaw ;  eye  large,  longer  than  snout,  adipose  eyelid  well 
40666*— BbU.  95—17  3 


Genus  HARENGULA  Cuvier  and  Valendennes. 


29.  HABENGULA  8T0UFESA  (Joidan  and  GUbwt). 
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developed;  origin  of  dorsal  slightly  in  advance  of  ventrals,  nearer 
tip  of  snout  than  base  of  caudal  by  about  two-thirds  length  of  head; 
scales  smooth,  firm,  their  edges  with  weak  serrations — these  serra- 
tions inconspicuous  in  the  young  from  the  Bay  of  Concepcion,  Lower 
California ;  dorsal,  anal,  and  caudal,  each  with  a  narrow  sheath  of 
scales;  ventral  scutes  well  developed. 

Ground  color  in  spirits,  greenish,  scales  dusky  edged;  trace  of  a 
dark  median  line  on  back;  a  broad  well-defined  silver  band  along- 
side on  level  of  eye  extending  from  opercle  to  base  of  caudal,  mar- 
gined above  with  blue,  narrowing  on  caudal  peduncle  and  suddenly 
widening  at  bast  of  caudal ;  belly  with  a  yellowish  wash ;  fins  yellow- 
ish ;  caudal  lobes  tipped  with  black. 

Jordan  and  Herre  in  a  Review  of  the  Herring-like  Fishes  of 
Japan,*  states  as  a  character  of  the  genus  Harengvla  "adipose 
eyelid  obsolete"  and  include  in  the  synonymy  of  this  genus  LUe 
Jordan  and  Evermann  ^  {stolifera).  Our  specimens  and  others  from 
Concepcion  Bay,  Lower  California,  in  the  Reserve  Series  of  the 
Bureau  of  Fisheries,  identified  as  this  species,  have  an  adipose 
eyelid.  It  is  translucent  and  lying  against  the  silvery  iris  might 
easily  be  overlooked.  The  adipose  eyelid  is  also. present  in  speci- 
mens of  H:  molticcensis  from  Bulan,  Philippine  Islands.  This  genus 
is  very  dose  to  Sardinella^  differing  mainly  in  having  fewer  vertebrae. 

The  number  of  dorsal  and  anal  rays  in  this  species  is  subject  to 
considerable  variability. 

Family  ENGRAULIDAE. 

THE  AHOHOVIEB. 

KET  TO  GBNXBA  BSPBSSKNTED. 

a*.  Vertebrae  about  41  In  number ;  bones  firm ;  species  chiefly  tropical. 

Btolephorua,  p.  22. 
a*.  Vertebrae  about  45 ;  bones  feeble ;  species  of  the  temperate  zones. 

Engraulis,  p.  28. 

Genus  STOLEPHORUS  Lac^pMe. 

KET  TO  PBRUVIAN  SPECIES. 

a\  D.  14 ;  A.  23  or  24 ;  depth  of  head  at  occiput  equal  to  length  of  head. 

lajHrulus,  p.  23. 

a\  D.  16  or  17 ;  A.  26  or  27 ;  depth  of  head  at  occiput  2  in  length  of  head. 

peruanuSf  p.  23. 

1  Proc.  U.  S.  Nat.  Mus..  vol.  81.  1907,  p.  633. 
>  Fisb.  North  and  Mid.  Amer.,  7ol.  1,  1896,  p.  481. 
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21.  8TOLBPHOBUS  TAPIBULUS  (Cope). 

Engrauli8  tapirulus  Cope,  Proc.  Amer.  Philos.  Soc,  1877,  p.  45  (p.  29,  sepa- 
rate) ;  Pacasmayo  Bay. 

Stoleplumia  tapirulus  Abbott,  Marine  Fishes  Peru,  Proc.  Acad.  Nat  Scl. 
Phlla.,  1899,  p.  335. 

22.  ST0LEPH0BU8  PEBUANUS  (Stelnduhner). 

.EngrauUa  peruanus  Steindachneb,  Ichth.  Beltr.,  1879,  vol.  8,  p.  60;  Gallao. 
Stolephorug  peruanus  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  SdL 
Phila.,  1899,  p.  835. 

Genus  EN6RAULIS  Cuvier. 

KXT  TO  SPECIBS  BBPBB8BNTED. 

Depth  5.8  to  6.5  In  total  length;  eye  4.15  to  4.5  In  head;  snout  6.27 

to  72  Hngen^  p.  23. 

a*.  Depth  5.25  In  total  length;  eye  4  In  head;  snout  4  (In  drawing). 

naaua,  p.  24. 

28.  EXGBAULIS  BINGENS  Jenyns. 
AVOHOBETA. 

Plate  3,  fig.  1. 

EngrauU8  ringenSt  Jenyns,  Zool.  Voy.  Beagle,  1842,  p.  136;  Callao. — Stein- 
DACHNEE,  Ichth.  BeltrRge,  1879,  p.  62.— GitNTHEB,  Cat.  Fish.  Brit  Mus., 
1868,  p.  386. — Steindachneb,  Fauna  Chilensls,  1898,  p.  331. — ^Abbott, 
Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Scl.  PhUa.,  1899,  p.  336. 

Six  specimens,  field  No.  09163,  13.6  to  14  cm.  in  length,  from 
Chimbote;  four,  field  No.  09528,  11.6  to  13.8  cm.  in  length,  from 
Lobos  de  Tierra ;  and  38,  field  No.  298,  3.6  to  4.8  cm.  in  length,  from 
between  Lobos  de  Tierra  and  Eten. 

Doctor  Coker  states  that  between  Lobos  de  Tierra  and  Eten  he 
passed  throi^gh  many  schools  of  anchobeta."  Among  them  small 
red  spots  in  the  water  were  conspicuous.  These  spots  consisted  of 
very  small  anchobetas. 

Head  8.1  to  3.25  in  length;  depth  4.75  to  6.25;  eye  4.18  to  4.5  in 
head ;  snout  6.27  to  7.2 ;  maxillary  1.52  to  1.57 ;  interorbital  5.8  to  6 ; 
pectoral  1.77  to  2;  ventrals  2.88  to  8.25;  D.  i,  14  or  15;  A.  19  or  20. 

Body  rounded  above,  slightly  carinated  below;  snout  short, 
'  pointed,  strongly  projecting  beyond  jaws;  eyes  large;  teeth  small; 
anterior  rays  of  dorsal  longest,  2  in  head ;  insertion  of  dorsal  nearer 
base  of  caudal  by  a  distance  varying  from  0.75  to  1  diameter  of  eye; 
caudal  forked ;  anterior  anal  rays  longest,  distal  margin  slightly  con- 
cave; pectorals  and  ventrals  short;  scales  large,  deciduous;  some  indi- 
viduals when  dry  show  marked  venules  on  opercle. 
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Color  in  alcohol,  back  bluish ;  sides  silvery ;  traces  of  lateral  band 
in  some  specimens. 

24.  ENGBAULIS  NASUS  Kner  and  StefadachnT. 

Engraulia  nasus  Eneb  and  Stehistdachneb,  Neue  Fische  Mus.  Godeffroy, 
1866,  p.  388  (33),  fig.  17;  GWncha  Islands,  Peru.— Abbott,  Marine 
Fishes  of  Peru,  Proc.  Acad.  Nat  Sci.  PhUa.,  1880.  p.  335. 

The  validity  of  this  species  is  questionable.  From  the  description 
it  appears  that  the  depth  is  somewhat  greater,  the  eye  larger,  and 
the  snout  and  maxillary  longer,  than  in  E.  ringens. 

FamUy  LEPTOCEPHALroAE. 

THE  OOHGS&  EELS. 

Genus  LEPTOCEPHALUS  (Gronow)  Scopoli. 

The*  following  two  species  have  been  described  from  Peruvian 
waters: 

26.  LEPTOCEPHALUS  MULTIMACULATU8  Steindadmar. 

Leptocephalus  multimaculatua  Steindachneb,  Ichth.  Notizen,  No.  9,  1869, 
p.  27;  Peru. — ^Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  ScL 
Phila..  1899,  p.  332. 

26.  LEPTOCEPHALUS  PEBUANUS  Stehidadmer. 

Leptocephalus  peruanua  Steindachneb,  Ichth,  Notizen,  1869,  p.  28 ;  Coast  of 
Peru.— Abbott,  Marine  Fishes  Peru,  Proc.  Acad.  Nat.  Sci.  PhUa.,  1899, 
p.  832. 

Genus  OPHICHTHUS  Thunberg  and  AhL 

KXT  TO  8PBCXB8  RBPRIISENTBD. 

a}  Maxillary  and  mandibular  teeth  biserial  in  the  adult 

1)\  Gape  of  mouth  about  2.5  in  length  of  head;  color  olivaceous  with 

large  dark  spots  grandimaculatua,  p  21 

6".  Gape  of  mouth  about  2.5  in  length  of  head;  color  uniform  brown, 

clear  on  belly  oMaensis,  p.  25. 

a.*  MaxUlary  and  mandibular  teeth  tri  or  quadriserial. 

Color  dark  brown  above,  yellowish  olive  below;  a  row  of  small 
white  spots  along  lateral  line  anteriorly,  similar  spots  on  nape. 

paoiflci,  p.  25. 

27.  OPmCTHUS  GRANDIBIACULATUS  (Kiwr  and  Stelndachxiar). 
AVOtriLLA. 

Ophichthya  grandimaculatua  Kneb  and  Steindachneb,  Neue  Fische  Mus. 
Godeffroy,  Sitz.  Akad.  Wiss.  Wien,  vol.  20,  1866,  p.  389,  pi.  5.  fig.  13; 
Coast  of  Peru. 

Ophichthus  grandimaculatus  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad. 
Nat.  Sci.  Phila.,  1899,  p.  332. 

One  specimen,  field  No.  09531, 38  cm.  long,  from  Lobos  de  Tierra. 
Trunk  shorter  than  tail,  1.37  in  length  of  latter;  head  4  in  trimk; 
eye  6.66  in  head,  shorter  than  snout  which  is  5.7  in  head ;  gape  of 


Digitized  by 


PISHES  OF  WEST  COAST  OP  PEBU. 


25 


mouth  1.6 ;  P.  2.5 ;  maxillary  teeth  pointed,  biserial,  recurved,  fixed ; 
vomerine  teeth  imiserial,  the  three  anterior  teeth  stronger  than  the 
others. 

Color  in  life,  olivaceous  with  large  dark  spots;  the  spots  on  head 
small  (about  the  size  of  eye  or  smaller)  and  set  closely.  In  spirits, 
the  ground  color  is  a  very  light  brown;  a  row  of  black  spots  along 
median  line  of  back;  some  of  these  circular,  crossing  dorsal  fin, 
equal  on  each  side  of  median  line ;  others  hemispherical  and  appear 
only  on  one  side  of  median  line;  others  appear  as  if  the  two  hemi- 
spheres of  a  circle  had  been  partially  crowded  by  one  another  until 
they  fail  to  match,  the  amount  of  variation  being  very  great;  below 
these  and  alternating  with  them  is  a  row  of  larger  black  circles,  each 
of  these  tending  to  pair  with  its  fellow  on  the  opposite  side  and 
eirtending  below  lateral  line,  in  some  cases  appearing  like  a  broad 
vertical  crossband  on  back;  slightly  below  the  plane  of  this  series  and 
alternating  with  the  spots  composing  it  is  a  third  series,  smaller  than 
the  second  and  similar  in  position  to  the  first,  not  continuing  beyond 
anterior  half  of  tail  but  replaced  on  posterior  half  of  tail  by  a  series 
of  spots  on  the  ventral  surface,  crossing  the  anal,  similar  to  the 
I  first  row  on  median  line  of  back;  head  dotted  with  small  black  cir- 
cular areas,  smaller  than  those  on  body;  interspaces  on  dorsal  be- 
tween black  areas,  body  color;  anal  blackish;  pectoral  body  color 
with  three  blackish  areas. 

28.  OPmCHTHUS  CALLAENSIS  (Gflnther). 

^  OpfUchthys  callaensis  Gx^ntheb,  Zweiter  Iclith.  Beitr.  Ezempl.  Mas. 

'  Godeffroy.  Heft  4,  1873,  p.  92;  CaUao. 

OpJUchthus  callaetiHa  Joiidan  and  Davis,  Apodal  Fishes  Amer.  and  Europe, 
Rep.  U.  S.  Fish  Com.,  1888  (1892),  p.  633.— Abbott,  Marine  Fishes 
of  Pern.  Proc.  Acad.  Nat.  Scl.  Phlla.,  1899,  p.  832. — Stabks,  Fishes  from 
Ecuador  and  Peru,  Proc.  U.  S.  Nat.  Mus.,  vol.  30.  1906,  p.  778. 

f  29.  OPHICHTHUS  PACIFICI  (GflntlMr). 

AHOVZLLA. 
Plate  3,  fig.  2. 

I 

Ophichthys  paciflci  GUntheb,  Cat.  Biol.  Brit.  Mus.,  vol.  8,  1870,  p.  76;  Chile 
and  Peru. 

Ophichthys  uniserialis  Cope,  Proc.  Amer.  Phllos.  Soc.,  1877,  p.  47; 
>  Pacasmayo. 

Ophichthus  paciflci  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sd. 

Phlla.,  1899,  p.  332. 
Ophichthus  uniserialis  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat 

Scl.  Phlla.,  1899,  p.  332. 

One  specimen,  field  No.  09556,  68  cm.  in  length,  from  Paita,  and 
^     one,  field  No.  09670,  28.6  cm.  in  length,  from  Callao. 

Head  2.84  in  body  (measured  from  tip  of  snout  to  center  of  vent)  \ 
depth  7.78;  eye  1.8  in  snout,  10.4  in  head;  snout  5.78  in  head;  gape 
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of  jaws  measured  from  tip  of  snout  2.5;  space  between  eyes  1.5 
times  diameter  of  eye;  body  from  tip  of  snout  to  center  of  vent  1.3 
in  tail;  trunk  2.02  in  tail;  pectoral  nearly  as  long  as  gape  of  jaws, 
2.54  in  head ;  tip  of  snout  to  insertion  of  dorsal  2.22  in  body. 

Teeth  in  lower  jaw  in  two  distinct  series,  sharp,  pointed,  fixed, 
inside  of  these  an  inner  series  of  irregular  small  teeth  not  dis- 
cernible without  dissection  except  for  one  or  two  more  strongly 
developed  teeth;  teeth  in  the  upper  jaw  in  two  series;  premaxillary 
and  vomerine  teeth  in  a  single  series,  those  on  premaxillaries  longest 
and  sharply  pointed. 

Color  in  alcohol,  dark  brown  above,  below  yellowish  olive,  the  line 
of  separation  of  the  two  colors  quite  distinct ;  a  row  of  about  20  small 
round  white  spots,  about  one- fourth  diameter  of  eye,  arranged  along  | 
lateral  line,  disappearing  posteriorly;  a  number  of  similar  spots  on  | 
nape.  Description  of  specimen  68  cm.  in  length  from  Paita. 

In  a  small  individual  from  Callao  the  head  is  2.7  in  body;  body 
(including  head)  1.46  in  tail;  trunk  2.33  in  tail;  eye  1.42  in  snout, 
8.96  in  head;  snout  6.32  in  head;  gape  of  jaws  3;  pectoral  2.4;  dis- 
tance from  tip  of  snout  to  insertion  of  dorsal  1.76  in  body.   Teeth  I 
in  jaws  biserial,  those  on  premaxillary  and  vomer  uniserial.  Color 
in  alcohol  essentially  as  in  the  larger  example;  on  the  top  of  the 
head  back  of  the  eyes  there  is  a  trace  of  a  narrow  white  line  ex-  | 
tending  across  top  of  head,  zigzagging  downward  to  level  of  gape  ^ 
of  jaw. 

These  specimens  agree  as  closely  with  Cope's  description  of  0. 
unisernalis  as  with  Giinther's  description  of  O.  pacifiai,  and  the  two 
species  appear  to  be  one.  In  Giinther's  description  of  pacifici^  he 
states  the  teeth  on  maxillary  and  mandible  are  triserial  or  quadri- 
serial.  In  our  larger  example  there  are  two  rows  of  well-developed 
teeth  in  each  jaw,  with  several  straggling  teeth  of  a  third  row  in 
the  lower  jaw;  appearing  above  the  mucus  and  integument,  dissec-  i 
tion  reveals  an  inner  bony  ridge  from  which  the  third  row  is  de-  i 
veloped,  with  small  teeth  on  it;  in  the  upper  jaw  there  is  a  trace 
of  a  similar  ridge. 

Genus  GTMNOTHORAX  Bloch  and  Schneider. 

80.  GTMNOTHORAX  WIENERI  Sauvage. 
HOBEVA;  HO&EVA  COLORADO. 

Plate  3,  fig.  3. 

Qymmcthorax  toieneri  Sauvaoe,  BuU.  Soc.  Philom.  Paris,  1883,  p.  161, 

July  7;  Chile  or  Peru. 
LycodontU  loieneri  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Sci. 

Phila.,  1899,  p.  832. 

Two  specimens,  field  Nos.  09677  and  09471,  respectively  40  and  81 
cm.  long,  from  Lobos  de  Afuera,  and  one,  field  No.  449,  64  cm.  long,  ' 
from  Callao. 


FISHES  OF  WEST  COAST  OF  PERU, 


27 


Head  8.86  to  4.3  in  trunk;  snout  4.32  to  5.1  in  head;  eye  3  to  8.57 
in  snout,  15.3  to  15.8  in  head;  gape  of  mouth  2.03  to  2.55  in  head; 
branchial  aperture  greater  than  diameter  of  eye;  nasal  tube  about 
two-thirds  eye  in  height ;  tail  equaling  length  of  body ;  snout  blunt ; 
eye  situated  above  center  of  gape  of  mouth ;  a  row  of  well-developed, 
recurved,  subequal,  compressed  teeth  on  jaws,  about  40  on  upper 
and  50  on  lower;  outside  these  there  is  a  supplementary  row  (easily 
overlooked)  close  to  base  and  usually  opposite  interspaces  be- 
tween larger  teeth,  these  best  developed  on  front  of  jaw;  3  longer, 
fanglike  teeth  on  palatines,  posterior  to  eye;  3  or  4  recurved 
fanglike  teeth  on  front  of  vomer,  followed  by  an  interspace,  then 
a  row  of  12  or  more  small  subequal  teeth;  in  our  largest  specimen 
the  anterior  teeth  in  this  row  are  somewhat  irregularly  placed,  tend- 
ing to  form  two  rows. 

Color  in  alcohol,  chocolate-brown,  marbled  with  darker  and 
lighter;  belly  lighter,  marblings  not  so  distinct.  Color-pattern  diffi- 
cult to  describe  because  of  its  great  irregularity. 

Color  in  life :  Entire  body  and  head,  dirty  brown,  mottled. 

These  specimens  agree  in  all  essential  characters  with  the  descrip- 
tion by  Sauvage. 

Family  CHARACINIDAE. 
THE  CHA&Acnrs. 

KBT  TO  OBNKBA  RBPB8SSNTBD. 

a\  Adipose  fin  present 

5*.  MaxiHary  completely  toothed ;  Intermaxillary  with  three  series  of  notched 
or  tricuspid  teeth;  nostrils  close  together;  gill-membranes  free  from 

isthmus  1  Brycon,  p.  27. 

5*.  Maxillary  not  completely  toothed  Astyanax,  p.  27. 

a".  No  adipose  fin ;  maxillary  without  teeth  LeUasina,  p.  29. 

Genus  BRYCON  MiiDer  and  Trosch^L 

SI.  BRTCON  ATRICAUDATUS  (Knar). 

CTialcetts  atricaudatus  Kneb,  Sitzgsber  Akad.  Wiss.  MUnchen,  1863,  p.  227. 

Brycon  atricaudatus  GttNTHEB,  Cat.  Fish.  Brit.  Mus.,  vol.  5,  1864,  p.  336. — 
Starks,  Fishes  from  Ecuador  and  Peru,  Proc.  U.  S.  Nat.  Mus.,  vol.  30, 
1906,  p.  777;  Paita  and  Eten,  Peru. — Eigenmann,  Cat  Fresh-water 
Fish.   Trop.  and  South  Temp.  America,  1910,  p.  431. 

Genus  ASTTANAX  Baird  and  Gerard. 

S3.  ASTTANAX  PERUANUS  (MIIU«r  and  TraMh*!). 
AVOHO. 

Tetragonopterua  peruanus  MI^lleb  and  Troschel,  Hor.  Ichth.,  vol.  1,  1845. 
p.  28,  pi.  8,  fig.  1;  Peru. — Cuvier  nnd  Valenciennes,  His.  Nat.  Poiss., 
vol.  22,  1849,  p.  115  (153). — Starks,  Fishes  from  Ecuador  and  Peru, 
Proc.  U.  S.  Nat  Mus.,  vol.  30,  1906,  p.  775. 
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Tetroffonopterus  9cabripim4a  Cuyieb  and  Valenciennks,  Hist.  Nat  Poias., 

volv  22,  1849,  p.  114 ;  Rio  Rlmac,  Lima. 
Tetragonopterus  peruvianas  GthvTHSB,  Cat  Fish.  Brit  Mos.,  toL  1864« 

p.  327. — Steindachneb,  Herpet.-ichthyol.  Eh-gebnisse  einer  Reise  nach 

Sadamerika,  Denkschr.  Akad.  Wiss.  Wien,  vol.  72, 1902,  p.  55. 
Tetragonopterus  microplUhalmus  GttNTHES,  Gat.  Fish.  Brit  Mns.,  voL  5, 

1864,  p.  824 ;  Peru  and  Guatemala ;  part 
Astyanaa  peruanus  Eiqenmann,  The  Fresh-water  Fish.    Patagonia  and 

an  Exam.  Archlplata-Archhelenis  Theory,  1909,  p.  266;  name  only. 

Eight  specimens,  field  No,  09425, 6.3  to  7  cm.  in  length,  from  Pacas- 
mayo;  fifteen,  field  No.  270,  2.2  to  6.9  cm.  in  length;  two,  field  No. 
269,  9.2,  and  9.9  cm.  in  length;  and  one,  field  No.  262,  7.2  cm.  in 
length,  from  Simac  River  below  Lima;  four  specimens,  field  No. 
275,  9  to  9.8  cm.  in  length,  from  Lima  market. 

Head  3.6  to  4  in  length;  depth  2.6  to  3;  eye  3.4  to  4  in  head; 
snout  3.75  to  4;  interocular  2.63  to  2.8;  pectorals  1.2  to  1.25;  ventrals 
1.6  to  1.8;  D.  I,  9  or  10;  A.  11,  25  or  26;  scales  6  or  7-35-6. 

Body  rather  robust;  ventral  outline  more  deeply  curved  than 
dorsal  outline ;  snout  blunt,  nape  straight  or  slightly  concave ;  maxil- 
lary reaching  to  vertical  from  about  front  of  pupil;  eye  large;  gill- 
rakers  short  and  rather  slender,  7+11. 

Origin  of  dorsal  midway  between  tip  of  snout  and  bass  of  caudal; 
height  of  dorsal  1.4  to  1.55  in  head;  caudal  forked;  origin  of  anal 
under  posterior  third  of  dorsal,  its  anterior  rays  longest,  distal 
margin  concave;  pectorals  and  ventrals  vary  greatly  and  the  dis- 
tance between  their  insertion  is  variable,  varying  from  0.76  to  1.14 
in  head.  Description  based  on  specimens  from  the  Eimac  Biver 
below  Lima  and  from  the  Lima  market,  8.9  to  9.8  cm.  in  length. 

Color  in  life  of  field  No.  262  from  the  Kimac  Eiver,  olivaceous 
above;  silvery  on  sides  and  below;  iridescent;  a  greenish  silvery 
lateral  band  distinguishable  posteriorly;  anal  and  sides  of  belly 
(laterally)  pimctate  with  red;  sides  of  body  with  olive;  median  basal 
part  of  caudal  black ;  pectoral  tinged  reddish  orange ;  a  large  violet 
spot  on  opercle;  iris  dusky  with  orange  in  antero-dorsal  part. 

Among  the  larger  specimens  were  ripe  females  and  males.  The 
anal  rays  in  the  males  are  well  armed  with  rows  of  small  sharp 
spinules,  giving  them  a  somewhat  thickened  appearance;  occasional 
spinules  are  found  near  the  tips  of  the  longer  rays  in  the  females. 
These  specimens  in  the  spawning  condition  were  taken  about  Novem- 
ber 6, 1907. 

Specimens  from  Pacasmayo  taken  March  12,  1907,  also  have  these 
spinules.  These  specimens  were  not  in  spawning  condition. 

In  the  Pacasmayo  specimens  the  tips  of  the  pectorals  reach  to  the 
insertion  of  the  ventrals,  and  in  nearly  all  of  these  the  ventrals  reach 
to  the  origin  of  the  anaL  The  average  in  individuals  from  the  Rimac 
is  slightly  less. 
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Color  in  life  of  specimens  from  Pacasmayo,  olivaceous  silvery; 
ventrally  in  posterior  half  of  body,  light  purplish;  bright  spot  of 
same  color  on  opercle  just  below  level  of  lateral  line,  and  of  the 
size  of  the  pupil;  light  greenish  silvery  band  on  side,  almost  dis- 
appearing under  anterior  dorsal;  but  ^he  dorsal  limit  of  the  band 
may  be  traced  forward,  and  in  the  extended  path  of  the  stripe 
anteriorly  are  two  or  more  spots  of  the  same  color,  the  most  anterior 
of  which  is  just  behind  opercle;  glassy  gold  spot  back  of  and  above 
eye;  the  gold  not  superficial  but  seen  through  transparent  glassy 
tissue;  scales  below  lateral  line  and,  to  some  extent,  those  above,  with 
minute  olive  spots  or  specks;  sides  of  head  with  similar  specks;  on 
lower  part  of  sides  these  specks  are  red;  similar  minute  red  and 
olive  spots  on  anal  and  to  some  extent  on  caudal ;  fins  more  or  less 
tinged  with  yellow ;  caudal  blackish  at  base  of  fork,  a  green  spot  on 
sides  just  anterior  to  this. 

Genus  LEBIASINA  Cuvier  and  Valenciennes. 

ZU  LEBIASINA  BIMACULATA  Cayicr^and  Valcnd^imes. 
CHOBO-OOQVE;  LAB  PEKITA8. 

Lehiasina  bimaeulata  Cuvieb  and  Valenciennes,  Hist.  Nat  Polss.,  vol.  19, 
1846,  p.  882,  pi.  687.— GOntheb,  Oat.  Fish.  Brit.  Mus.,  vol.  5,  1864,  p. 
286. — Starks,  Fishes  from  Ecuador  and  Peru,  Proc.  U.  S.  Nat  Mus.,  vol. 
80,  1906,  p.  772 ;  CaUao  and  Eten,  Peru,  and  Santa  Rosa,  Ecuador. 

Seven  specimens,  field  No.  267,  7.8  to  13.9  cm.  in  length,  and  five 
specimens,  No.  270,  5.2  to  7  cm.  in  length,  from  the  Rimac  Eiver 
below  Lima. 

Four  specimens,  field.  No.  457,  10.7  to  12.7  cm.  in  length,  from 
Lima  market;  two,  field  No.  09430,  5.8  and  7  cm.  in  length,  from 
Pacasmayo;  and  three,  field  No.  322,  9.3  to  10.3  cm.  in  length,  from  a 
"  pozo  "  a  little  short  of  half-way  between  Amotape  and  Tumbes. 

Head  3.42  to  3.88  in  length ;  depth  3.35  to  3.6 ;  eye  5  to  6.4  in  head ; 
snout  4  to  4.15;  interorbital  3  to  3.22;  D.  9  or  10;  A.  11  or  12;  scales 
25  or  26. 

Body  robust,  head  short,  evenly  rounded;  teeth  tricuspid;  fins 
evenly  roimded,  Icmgest  dorsal  ray  1.68  to  2  in  head ;  base  of  dorsal 
3  to  3.27 ;  longest  anal  ray  1.85  to  1.92;  base  of  anal  2.1  to  2.4:  pec- 
toral 1.38  to  1.45 ;  ventral  1.68  to  1.71 ;  origin  of  dorsal  slightly  be- 
hind origin  of  ventrals. 

Color  in  alcohol  of  Lima  market  specimens,  back  plumbeous,  sides 
tinged  with  yellow,  ventral  surface  yellow ;  scales  on  sides  of  body 
with  yellow  centers  and  dusky  edges,  these  forming  horizontal  rows; 
a  round  black  spot  at  base  of  caudal;  a  very  indistinct  trace  of  a 
black  lateral  band  and  a  dark  spot  behind  opercle.    In  the  indi- 
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viduals  from  the  Simac  River,  three  rows  of  golden  spots,  one  on 
each  scale,  along  the  rows  of  scales,  and  in  the  smaller  individuals 
the  plumbeous  lateral  band  is  distinct. 

Color  in  life  of  Pacasmayo  specimens,  olivaceous,  white  below; 
four  rows  of  the  large  scales  are  marked  with  bright  orange  spots. 
(These  are  the  third,  fourth,  fifth,  and  sixth  longitudinal  rows, 
counting  from  the  back.)  Pectoral,  ventral,  and  anal  tinted  with 
reddish  orange ;  caudal  margined  posteriorly  with  reddish ;  at  middle 
of  base  of  caudal  is  a  spot  of  very  dark  green,  almost  black. 

In  the  three  specimens  taken  from  a  pozo "  between  Amotape 
and  Tumbes,  the  scales  are  lost,  the  fins  broken  and  the  body  appears 
much  shrunken,  giving  these  individuals  quite  a  different  appearance. 
The  black  caudal  spot  is  quite  distinct  and  the  fin  counts  are  the 
same. 

The  "pozo,"  where  these  fish  occurred  in  abundance,  is  a  small 
spring,  the  outlet  of  which  flows  but  a  short  distance  before  it  dries 
up  and  disappears.  It  corresponds  closely  to  the  "cenote"  of 
Mexico. 


Family  SILURIDAE. 

THE  OATFIBKSB. 

KIT  TO  OINBBA. 

a\  Nostrils  close  together,  neither  with  a  barbel,  the  posterior  with  a  valve; 
teeth  on  the  palate;  caudal  forlced.  (Species  chiefly  marine.)  Lower  Jaw 
with  4  barbels;  palatine  teeth  fixed;  both  Jaws  with  teeth.  OiUrakers 

few,  5  to  25 ;  eyes  above  level  of  mouth  

Oaleichthys  (p.  30),  including  TachymruSy  p.  32. 
o".  Nostrils  remote  from  each  other.  (Freshwater  species.)  Posterior  nostril 
without  barbel ;  barbels,  6 ;  adipose  fin  well  developed ;  teeth  in  vUliform 
bands.  Teeth  on  vomer  none,  or  in  small  patches.  Head  covered  with 
soft  skin  above,  not  granulated.  Snout  broad,  scarcely  produced ;  barbels 
terete  or  slightly  flattened,  not  margined ;  head  longer  than  broad. 
h\  Occipital  process,  if  present,  not  reaching  the  dorsal  plate;  dorsal  spine 

pungent  Rhatndia,  p.  33. 

h\  Occipital  process  narrow,  reaching  the  dorsal  plate;  fontanel  reaching 
base  of  occipital  process,  a  bridge  across  it  above  posterior  margin  of 
eye;  humeral  process  spine-like  PimelodeUa,  p.  88. 

GeniiB  6ALEICHTHTS  Cuvier  and  Valendeimefl. 

KIT  TO  8PBCEB8. 

a\  Head  and  occiput  entirely  covered  by  flesh  and  skin;  occipital  i^ocess 
sparingly  granulated  peruvianua,  p.  81. 

a\  Occipital  process  and  bones  of  head  exposed  or  covered  with  very  thin  skin ; 
bones  on  top  of  head  and  occipital  process  granular;  palatine  teeth  in 
large  ovate  patches  aimonsi,  p.  31. 
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S4.  GALEICHTHYS  PEBUVIANUS  Ltttkm. 


BAOBE. 


Plate  4,  fig.  1. 


CMleichthys  peruiHanus  LiJTKEN,  Ichth.  Vidensk.  Meddel.,  1874,  p.  206 ;  Oal- 
lao. — Steindachneb,  Ichth.  Beltr.,  vol.  4,  (LXXII),  1875,  p.  34. — ^Jordan 
and  EvEBMANN,  Fishes  North  and  Mid.  Amer.,  vol.  1,  1896,  p.  122. 

Tachisurus  peruviaims  Eigenmann  and  Eigenmann,  Nematognathi,  1890, 
p.  51. 

Two  specimens,  field  Nos.  09116  and  09118,  respectively  37.5  and 
36  cm.  in  length,  from  La  Ventanilla,  between  Ancon  and  Callao, 
obtained  while  fishing  in  the  surf  with  a  gillnet. 

Head  3.28  in  length ;  depth  about  5 ;  eye  7  in  head,  4  in  interoeular ; 
snout  3.1  to  3.2;  width  of  head  1.45 ;  D.  I.,  7;  A.  14. 

Body  elongate,  tapering,  caudal  peduncle  slender,  its  least  depth 
4  in  head ;  head  rounded,  not  much  depressed ;  interorbital  rounded ; 
snout  broad,  rather  bluntly  rounded;  top  of  head  smooth,  with 
traces  of  a  few  small  granulations;  fontanel  rather  deep,  barely 
reaching  anteriorly  to  above  posterior  margin  of  eye ;  top  and  sides 
of  head  with  traces  of  reticulating  mucous  canals;  maxillary  barbel 
not  reaching  to  base  of  pectoral;  mental  barbels  not  reaching  gill- 
opening;  post-mental  barbels  reaching  to  or  beyond  gill-open- 
ing (barbels  quite  variable  in  length).  A  broad  band  of  villiform 
teeth  on  maxillaries;  two  small  patches  of  villiform  teeth  on  vomer; 
patches  on  palatines  wider  anteriorly,  tapering  to  a  point  posteriorly; 
distance  from  insertion  of  dorsal  to  tip  of  snout  2.66  in  length ;  serra- 
tions on  front  of  dorsal  spine  weak,  the  spine  1.8  in  head ;  distance 
from  insertion  of  dorsal  to  adipose  fin  2.75  in  length ;  caudal  deeply 
forked ;  ventrals  small,  2.04  in  head ;  pectorals  1.55. 

Color  in  alcohol,  back  and  sides  bluish  black;  lower  parts  white; 
a  rufous  band  as  wide  as  eye  along  the  lateral  line;  fins  blackish. 


Oaleichthyg  simonsi  Stabks,  Blshes  from  Ecuador  and  Pern,  Proc.  U.  S.  Nat 
Mua.,  vol  30,  1906,  p.  764,  figs.  1-2 ;  CaUao. 

One  specimen,  field  No.  1011,  31.5  cm.  in  length,  from  Tumbes,  and 
seven  small  specimens,  field  No.  1032,  5.5  to  7  cm.  in  length,  from 
Capon.  These  were  observed  in  large  numbers  near  the  beach  at 
Coleta  Noel  (Capon). 

These  specimens  seem  to  belong  to  this  species,  although  the  dif- 
ferences separating  them  from  G.  jordard  appear  to  be  very  slight. 

Head  3.31  in  length;  depth  4.75;  eye  6.15  in  head,  2.8  in  snout, 
3  in  interorbital;  snout  2.66  in  head;  width  between  angles  of 
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mouth  2.35;  width  of  head  1.33;  depth  of  head  1.73;  D.,  1.6;  A.,  18, 
including  rudiments.  Upper  profile  of  head  nearly  straight;  inter- 
orbital  broad  and  flat;  snout  blunt,  rather  tnmcate;  granular  area 
on  top  of  head  similar  in  outline  to  that  in  G.  jordam^  the  diverging 
points  extending  anteriorly  to  above  anterior  margin  of  pupil; 
fontanel  groove  reaching  nearly  to  occipital  process,  slightly  nar- 
rower in  its  posterior  half  than  anteriorly,  in  this  respect  differing 
from  the  type ;  slightly  constricted  at  the  center  where  it  enters  the 
granular  area;  palatine  teeth  in  large  ovate  patches;  the  vomerine 
patches  meeting  at  the  median  line ;  maxillary  barbel  reaching  base 
of  pectoral,  the  postmental  barbels  to  edges  of  gill  opening  and 
ventral  barbels  about  three-fifths  of  distance  from  their  base  to  gill 
opening;  hiuneral  spine  concave  on  its  upper  surface,  sharp  pointed. 
(Dorsal  and  pectoral  spine  broken) ;  longest  dorsal  rays  1.6  in  head; 
base  of  adipose  dorsal  4;  caudal  deeply  forked;  anterior  anal  rays 
longest,  2.16;  middle  rays  of  ventral  longest,  1.6,  upper  surface  of 
inner  rays  provided  with  a  much  thicker  fold  of  integument,  tips 
of  ventrals  reaching  past  insertion  of  anal ;  pectoral  as  long  as  ven- 
trals. 

Color  of  back  and  sides  above  lateral  line,  bluish  black;  lower 
parts  silvery  white;  top  of  head  similar  in  color  to  body;  on  sides 
below  eye,  this  color  abruptly  white,  the  line  of  demarcation  less 
distinct  on  opercles ;  a  large  black  spot  behind  gill  opening  covering 
humeral  spine ;  base  of  dorsal  spine  black,  rest  of  fin  pale ;  adipose  fin 
light  distally ;  anal  dark,  margined  with  lighter,  a  small  dark  area 
at  base  of  ventrals. 


Tachy»uru8  equatorialis  Stabks,  Fishes  from  Ecuador  and  Pern,  Proc  U.  S. 
Nat.  Mos.,  vol.  30,  1906,  p.  766,  figs.  3  and  4 ;  Guayaquil,  Ecuador. 

Two  specimens,  field  No.  09568,  17  and  18.6  cm.  in  length,  from 
Paita. 

Head  3.85  in  length ;  depth  5.7 ;  eye  5  in  head ;  snout  2.66 ;  width 
between  angles  of  mouth  2.66;  interorbital  2.11;  longest  dorsal  ray 
1.29;  longest  anal  ray  2.25;  pectoral  1.54;  ventral  1.6;  caudal  lobe  1; 
depth  of  caudal  peduncle  3.1 ;  D.  I,  6 ;  A.,  23, 

Upper  anterior  profile  appearing  perfectly  straight  and  rather 
steeply  sloping  from  dorsal  spine  nearly  to  tip  of  snout,  where  it 
curves  very  slightly  downward;  head  as  viewed  from  side,  sharply 
wedge-shaped ;  top  of  head  very  finely  granular,  the  granulated  area 
ending  some  distance  behind  eyes,  but  continued  forward  to  a  point 
on  each  side,  as  a  slightly  rugose  surface  covered  by  thin  skin,  to 
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BAGBE. 


PISHES  OF  WEST  COAST  OF  PEBU. 


33 


opposite  posterior  margin  of  the  eye.  The  fontanelle  groove  fails 
to  reach  the  occipital  process  by  a  distance  equal  to  vertical  diameter 
of  eye,  its  widest  and  deepest  part  where  it  transverses  the  granu- 
lated area  on  top  of  head,  where  for  a  distance  equal  to  the  long 
diameter  of  eye  it  is  sharply  defined,  and  as  wide  and  deep  as  base 
of  slender  maxillary  barbel ;  posteriorly  it  ends  in  a  point ;  anteriorly 
it  is  continued  as  a  faint  line  with  indefinite  gently  rounded  edges 
to  in  front  of  the  eyes,  where  it  abruptly  becomes  wider,  deeper,  and 
sharply  defined  for  a  short  distance  and  ends  opposite  the  posterior 
nostril.  (Starks.) 

Dorsal  high;  caudal  deeply  forked;  anterior  anal  rays  longest; 
distal  margin  slightly  concave;  ventrals  small;  pectorals  rather 
elongate,  tips  reaching  nearly  to  vertical  from  posterior  base  of 
dorsaL 

Color  in  alcohol:  Dorsal  surface  bluish  black  with  a  tinge  of 
brown  on  sides;  ventral  surface  whitish,  the  region  below  lateral 
line  dotted  with  brown ;  fins  dusky ;  barbels  bluish  black. 

These  specimens  agree  closely  with  Starks's  original  description  of 
the  type. 

Genus  RHAMDIA  Bleeker. 

87.  RHABfDIA  GILU  Starlu. 

Rhamdia  gUli  Stabks,  Fishes  from  Ecuador  and  Pern,  Proc.  U.  S.  Nat 
Mus.,  vol.  30,  1906,  p.  769,  pi.  65,  fig.  1 ;  Rio  Eten,  Bten,  Peru. 

The  type  and  one  cotype  were  taken  at  Eten,  Peru,  in  the  Rio  Eten. 

Genoa  PIMELODELLA  Eigenmann  and  Eigenmann. 

88.  PIBfELODELLA  TUNCENSIS  Steindachner. 

Pimelodella  yuncensis  Steindachneb,  Herpet-lchthyol,  Ergebnlsse  einer 
Reise  nach  SGdamerika,  Denkschr.  Akad.  Wiss.  Wien,  vol.  72,  1902,  p. 
47;  Pacasmayo,  Peru. 

Genus  PYGIDIUM  Meyen. 

KEY  TO  PBBUYIAN  SPECIS8. 

a\  Dorsal  placed  imrtly  over  the  anal ;  caudal  truncate  or  rounded. 
h\  First  ray  of  the  pectoral  prolonged  except  In  very  young, 
o".  Teeth  in  broad  bands  in  both  jaws. 
<r.  Head  6.5  to  7  in  total  length;  coarse  brown  confluent  blotches,  few 
above  anteriorly;  forming  two  series  posteriorly  with  pale  band 

between  poeyanum,  p.  34. 

(f*.  Head  about  5  in  length  (5.33  to  6.6  in  total) ;  ground  color  reddish 

brown  with  lighter  spots  and  vermiculations  rivulaium,  p.  34. 

(f.  Teeth  in  two  series  in  each  Jaw  (?). 

e*.  Head  narrowed  forward,  heart-shaped,  scarcely  wider  than  long; 
upper  maxillary  barbels  reaching  to  base  of  pectoral;  origin  of 
anal  below  end  of  dorsal ;  a  dark  lateral  band,  two  series  of  spots 
above  it;  top  of  head  spotted.  Head  7;  D.  8;  A.  6.  (Kner  and 
Steindachner.)  taenia,  p.  35. 
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e*.  Head  of  unif ortn  width ;  width  of  mouth  more  than  half  length  of 
head.  Teeth  In  the  anterior  series  of  each  Jaw  compressed. 
Maxillary  barbels  reaching  beyond  base  of  pectoral.  Head  and 
body  with  numerous  dark  spots.   Head  7;  D.  9;  A.  7.  (Kner 

and  Steindachner.)  latioeps,  p.  35. 

6*.  First  ray  of  pectoral  not  prolonged ;  none  of  the  barbels  reaching  glll- 
openlng. 

c*.  Dorsal  11  or  12 ;  A.  9  or  10  oroyae,  p.  35. 

c*.  D.  8 ;  A.  6  or  7  quechuorum,  p.  36. 

.  Dorsal  entirely  In  front  of  the  anal ;  caudal  emarglnate. 
6*.  Dorsal  behind  the  base  of  the  ventrals;  head  longer  than  broad  by  a 
diameter  of  the  eye. 

&.  Spots  as  large  as  or  larger  than  the  eye  diapar,  p.  35. 

c*.  Spots  much  smaller  than  the  eye  punctulatum,  p.  35. 

b\  Dorsal  partly  over  the  base  of  the  ventrals ;  D.  8 ;  A.  12  pardum,  p.  86. 


Trichomycterua  rivulatua  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,  1874,  p.  132; 

Arequlpa,  Peru ;  not  of  Cuvier  and  Valenciennes. 
Trichomycterua  poeyanua  Cope,  Proc.  Amer.  Phllos.  Soc,  1877,  p.  47; 

Arequlpa,  Peru ;  based  on  specimens  in  previous  reference. 
Pygidium  poeyanum  Eioenmann  and  Eioenhann,  Nematognathl,  1890,  p. 

326. 

40.  PTGIDIUM  RIVULATUM  (CuTier  and  Valencieimei). 

Trichomycterua  rivulatua  Cuviee  and  Valenciennes,  Hist.  Nat.  Poiss.,  vol. 
18,  1846,  p.  495;  Guasacona.— Gitntheb,  Cat.  Fish.  Brit.  Mus.,  vol.  5, 
1864,  p.  274  (copied).— Cope,  Proc.  Amer.  Phllos.  Soc„  vol.  17,  1877,  p. 
47 ;  Lake  Titicaca. 

Pygidium  rivulatum  Eigenmann  and  Eioenhann,  Proc  OaL  Acad.  Scl.» 
ser.  2,  vol.  2,  1899,  p.  51 ;  Cuzco ;  Moho  and  Puno  on  Lake  Titicaca. — 
EiGENMANN  and  EiGENMANN,  Nomatognathl,  1890,  p.  330. — Sta&ks, 
Fishes  from  Ecuador  and  Peru,  Proc.  U.  S.  Nat.  Mus.,  vol.  30,  1906, 
p.  771. 

tTrichomycterua  incae  Cuvieb  and  Valenciennes,  Hist.  Nat.  Poiss.,  vol.  18, 

1846,  p.  496;  Rio  Guatanal  at  Cuzco. 
Trichomycterua  gracUia  Cuvieb  and  Valenciennes,  Hist  Nat.  Poiss.,  voL 

18,  1846;  Rio  Azangaro  near  Guasacona;  Bio  Guatanni  near  Cusco; 

Rio  Pontezualo  near  Corolco ;  Lake  Compucila  near  Cuzco. — Cope,  Proc. 

Amer.  Phllos.  Soc.,  vol.  17,  1877,  p.  681 ;  Tlnta. 
Trichomycterua  1)arhatula  Cttvieb  and  Valenciennes,  Hist.  Nat.  Poiss.,  vol. 

18,  1846,  p.  498;  Guasacona;  Rio  Pontezualo  near  Corolco. 
Trichomycterua  pentlandi  Castelnau,  Anlm.  Nouv.  Amerlque  Sud,  1855, 

p.  49,  pi.  24,  flg.  1 ;  Lake  communicating  with  the  Ucayale. 
Trichomycterua  pictua  Castelnau,  Anlm.  Nouv.  Amerlque  Sud,  1855, 

p.  59,  pi.  24,  flg.  2;  Lake  Titicaca. 
Trichomycterua  diapar  Gt^NTHEB,  Cat.  Fish.  Brit  Mus.,  vol.  5,  1864,  p.  273 

(part);  Lake  Titicaca;  Rio  de  Pontezualo;  Andes  de  la  Paz;  Guas- 
acona, Bio  de  Azangaro. — Gabman,  Bull.  Mus.  Comp.  Zool.,  vol.  3, 1875, 

p.  275 ;  Lake  Titicaca. 

Habitat :  Lake  Titicaca ;  Ucayale  and  its  tributaries. 
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41.  PT6IDIUM  TAENIA  (Kner).- 

Trichomycterus  taenia  Kneb,  "Sitzgsber.  Akad.  Wiss.  MUnchen,  1863,  p. 
228/* — Ki7EB  and  Steindachneb,  Abh.  Bayer.  Akad.  Wiss.,  1864,  p.  52, 
pi.  6,  fig.  1 ;  Western  Slope  Peruvian  Andes. — Gt^ivTHEB,  Gat  Fish.  Brit. 
Mus.,  vol.  5,  1864,  p.  274. 

Ppffidium  taenia  Eigsnhann  and  Eigenmann,  Nematognathi,  1880,  p.  833. 

42.  PTGIDIUM  LATICEP8  (KiMr). 

Trichomycterus  UUioepa  Kneb,  Sitzgsber.  Akad.  Wiss.  Mtlncheu,  1863,  p.  228. — 
Kneb  and  Steindachneb,  Abh.  Bayer.  Akad.  Wiss.,  1864,  p.  54,  pi.  6, 
fig.  2  and  fig.  la;  Western  Slope  of  Peruvian  Andes. — GCntheb,  Cat 
Fish.  Brit  Mus.,  vol.  5,  1864,  p.  274. 

Pygidium  laticeps  Eigenmann  and  Eigenmann,  Nematognathi,  1890,  p.  834. 

4S.  PTGIDriTM  OROTAE  Etcanmrnnii  mnd  Els«iuuiiiu 
BAGBE-OITO. 

Plate  4,  fig.  2. 

Pygidium  aroyae  Bioenmaztn  and  Eigenmann,  Proc.  Cal.  Acad.  Sci.,  ser.  2, 
vol.  2, 1889,  p.  61 ;  Oroya ;  Nematognathi,  1890,  p.  834. 

Two  specimens,  field  No.  564,  12.7  and  13  cm.  in  length,  from 
river  at  Oroya. 

Body  compressed;  caudal  peduncle  strongly  compressed,  its  least 
depth  1.31  in  head;  head  broad,  depressed,  its  length  equal  to  its 
breadth,  5.2  in  length ;  depth  of  body  5.73 ;  eyes  very  small,  10.5  in 
head,  3.5  in  interocular  space ;  snout  2.1  in  head ;  interocular  3 ;  bar- 
bels short  and  rather  stout,  none  of  them  reaching  gill-opening. 
D.  11;  A.  9;  insertion  of  dorsal  over  vent;  insertion  of  anal  under 
middle  of  dorsal;  caudal  broad  and  rounded;  ventrals  small,  close 
to  vent,  2.21  in  head ;  pectoral  broad,  fan-shaped,  1.23 ;  opercular  and 
subopercular  spines  well  developed. 

Color  in  alcohol :  Yellowish,  with  irregular  groups  of  dark  brown 
spots. 

44.  PTGroiUM  DI8PAB  TadiodL 

Pygidium  diapar  Tschttdi,  Fauna  Peruana,  Ichthyol.,  1845,  p.  22,  pi.  3; 
eastern  slope  of  the  Peruvian  Andes,  at  an  altitude  of  14,000  feet — 
EiOENMANN  and  Eigenmann,  Nematognathi,  1890,  p.  335. — Stabks, 
Fishes  from  Ecaador  and  Pern,  Proc.  IT.  S.  Nat  Mus.,  vol.  30,  p.  770, 
1906. 

48.  PTGmiUM  PUNCTULATUM  (CsTfor  and  Valmdwimt). 
BAOSE. 

Trichomycterus  punctulatua  Cuvieb  and  Valencuennes,  Hist.  Nat.  Poiss., 

vol.  18,  1846,  p.  362  (  488) ;  pi.  552;  river  at  Lima. 
Pygidium  dispar  punctulatum  Eigenmann  and  Eigenmann,  Nematognathi, 

1890,  p.  886. 
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Pygidium  punctulatum  Stakks,  Fishes  from  Ecuador  and  Peru,  Proc  U.  S. 

Nat.  Mus..  vol.  80,  p.  771.  1906. 
Pygidium  dispar  Tschudi  var.  punctulatum  Steindachner,  Herpet-lch- 

thyol.,  Ergebnlsse  elner  Relse  nach  Stidamerlka,  Denkschr.  Akad.  Wiss. 

Wien,  vol.  72,  1902,  p.  49 ;  Rio  ChlUon,  near  Lima. 

Two  specimens,  field  No.  265,  14  and  15.4  cm.  in  length;  nine 
specimens,  field  No.  213,  5.4  to  9.4  cm.  in  length,  from  the  Rimac 
River  below  Lima;  and  one  specimen,  field  No.  426,  22.8  cm.  in 
length,  from  the  Rimac  near  Lima. 

Head  5.12  in  length;  depth  6.5;  eye  10  in  head,  8  in  interocular 
space;  snout  1.3  in  head;  interocular  space  3.16;  D.  12,  only  seven 
of  which  are  branched,  only  two  of  the  simple  rays  discernible  with- 
out dissection ;  A.  9,  only  five  of  which  are  branched,  and  only  one 
of  the  simple  rays  discernible  without  dissection.  Body  robust,  much 
compressed  posteriorly,  least  depth  of  caudal  peduncle  1.73  in  head; 
head  depressed,  its  breadth  1.22  in  its  length ;  distance  from  tip  of 
snout  to  insertion  of  dorsal  1.6  in  length ;  insertion  of  dorsal  slightly 
posterior  to  base  of  ventrals;  distance  from  tip  of  snout  to  insertion 
of  anal  1.35  in  length,  insertion  of  anal  in  vertical  from  posterior 
base  of  dorsal;  ventrals  short,  barely  reaching  vent,  1.90  in  head; 
upper  pectoral  ray  produced  into  a  long  filament,  length  of  fin  with- 
out filament,  1.58  in  head. 

Color  in  alcohol :  Lavender ;  body  covered  with  rather  large,  round, 
brownish  black  spots,  those  on  top  of  head  and  base  of  caudal  smaller 
and  more  numerous.   Description  based  on  a  specimen  22.8  cm.  long. 

The  validity  of  this  species  seems  questionable,  as  it  appears  to 
differ  from  P.  dispar  in  little  but  color,  and  the  variability  of  colora- 
tion in  our  examples  seems  to  indicate  that  this  character  has  little 
value.  In  the  two  larger  specimens  in  our  collection  many  of  the 
spots  on  the  sides  of  the  body  are  as  large  as  or  larger  than  the 
eye;  in  the  smaller  specimens  the  size  of  the  spots  is  variable,  in 
some  they  are  mere  points  thickly  sprinkled  over  the  entire  body 
and  in  others  considerably  larger  and  in  correspondingly  smaller 
numbers. 


Trichomycterus  pardua  Cope,  Proc.  Acad.  Nat.  Scl.  Phlla.,  1874,  p.  182; 

Proc.  Amer.  Philos.  Soc.,  1877,  p.  45 ;  Jequetepeque ;  Oallao  Bay. 
Pygidium  pardum  Eiqenmann  and  Eigenmann,  Nematognathl,  1890,  p.  337. 


Pygidium  quechuorum  Steindachneb,  Herpt-lchthyol.,  Ergebnlsse  einer 
Relse  nach  Stidamerlka,  Denkschr.  Akad.  Wlss.  Wien,  voL  72,  1902, 
p.  49,  pL  4,  fig.  3,  3a;  Rio  Chile,  near  Arequlpa,  Peru. 


46.  PTGmiUM  PARDUM  (Cope). 


47.  PYGIDIUM  QUECHUORUM  Steindaehner. 
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Fanuly  LORICARHDAE. 

KBT  TO  PBRUTIAN  OBNUU. 

0*.  Donal  fin,  I,  7  to  10;  anal  I,  3  to  5  ChaetoiUmut,  1^,97. 

0*.  I^rsal  fin,  I,  6 ;  anal  I,  5  or  6  Cydopium,  p.  87. 

Genus  CHABTOSTOMUS  TschndL 

43.  CHAET08T0MUS  LOBORHTNCHU8  (TMhsdi). 

ChaetoMtoma  loborhynchoa  Tschttdi,  Fauna  Peruana,  Plsc.,  1845,  p.  26, 

pi.  4 ;  Rio  Tullumayo,  Andes  of  Peru. 
Chaetostomiis  loborhynchua  GI^ntheb,  Cat.  Fish.  Brit  Mus.,  vol.  5,  1864, 

p.  250. — Regan,  Monograph  Fish.  Fam.  Loricariidae,  Trans.  ZooL  Soc. 

London,  vol.  17,  1904,  p.  246. — Eigenmann,  Cat  Freshwater  Fishes  ot 

Tropical  and  South  Temperate  America,  1910,  p.  410. 

Genus  CYCLOPIUM  Swainson. 

49.  CYCLOPIUM  SDfONSn  (Btcui). 

Arffea  aimonaii  Regan,  Monograph  Fish.  Fam.  Loricarildae,  Trans.  Zool. 
Soc.  London,  vol.  17,  1904,  p.  817,  pi.  21,  fig.  9;  Huaras,  Peru,  10,700 

feet 

CycHopiwn  aimanaH  Eigbnmann,  Cat  Freshwater  Fish.,  Tropical  and  South 
Temperate  America,  1910,  p.  417. 

Family  POECIUIDAE. 

THE  KILLI11BHX8. 

KST  TO  PVBUTUN  GBlfSBA. 

a^,  Ventrals  present ;  Jaws  with  bands  of  subconical,  hooked  teeth. 

AplocheUua,  p.  87. 

a*.  Ventrals  absent;  teeth  in  jaws  in  a  single  series  or  in  a  narrow  band; 
pharyngeal  teeth  present,  slender  Oreaiiaa,  p.  87. 

Genus  APLOCHEILUS  Mcaelland. 

so.  APLOCHEILUS  PBBUANU8  (BtcaB). 

HaplocheUua  peruanua  Regan,  Ann.  Mag.  Nat  Hist.,  voL  12,  1903,  p.  626; 

Perim,  Peru,  800  meters. 
AplocheUua  peruanua  Eiqenmann,  Cat.  Freshwater  Fish.  Trop.  and  South 

Temp.  Amer.,  1910,  p.  454,  name  only. 

Genus  ORESTLAS  Valenciennes. 

KIT  TO  8PICII8. 


a\  Form  elongate,  in  adult 
b\  Scales  granulate. 

c\  Mouth  large;  teeth  many  cuvieri,  p.  88. 

c*.  Mouth  small ;  teeth  few  pcntlandiif  p.  39. 

b\  Scales  striate;  mouth  small  eiefl^aiw, p. 40. 
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a\  Form  medium  elongate,  In  adult. 

d*.  Scales  striate;  crown  flat;  mouth  large  ,  muUeri,  40, 

d\  Scales  smooth.  In  part ;  crown  convex ;  mouth  small. 

c*.  Dorsal  rays  15  or  16;  anal  rays  16  or  17  t8chudii,p,^. 

c".  Dorsal  1^-15;  anal  rays  13-15  agassizU,  p,  40. 

Dorsal  rays  13 ;  anal  rays  13  otoenHy  p.  42. 

a\  Form  short 

f.  Belly  naked. 
^.  Body  rounded;  head  rounded. 

h\  Mouth  small;  scales  striate  olivoceua, p. 42. 

g*.  Body  compressed;  head  angular, 
i^.  Scales  granulate,  in  part 
Snout  large;  mouth  wide, 

fc*.  Back  only  partly  scaled  albU8,p.42, 

ft*.  Back  entirely  scaled  .neveui,  p.  42, 

Snout  narrow;  mouth  small  luteus,p,42, 

i\  Scales  smooth,  in  part ;  back  high  jussiei,  p.  42. 

f.  Belly  covered  with  scales. 

l\  Body  much  compressed  incae,  p.  42. 


61.  ORESTTAS  CUYIERI  ValradMuiM. 
OMANTO. 

Orestias  cuvieri  Valenciennes,  L'Inst.,  vol.  7,  1839,  p.  118 ;  Lake  Tlticaca. — 
CuviEB  AND  Valenciennes,  Hist  Nat.  Poiss.,  vol.  18,  1846,  p.  168  (225), 
pi.  532. — Gabman,  The  Cyprinodonts,  Mem.  Mus.  CJomp.  Zool.,  vol.  19, 
1895,  p.  147,  pi.  3,  flg.  11  (teeth). — Stabks,  Fishes  from  Ecuador  and 
Peru,  Proc.  U.  S.  Nat.  Mus.,  vol.  30,  1906,  p.  779. 

Orestias  cuvierii  Cope.  Proc.  Amer.  Philos.  Soc.,  vol.  17,  1877,  p.  44. 

One  specimen,  field,  No.  555,  20.8  em.  in  length,  from  Lake  Titi- 
caca  near  Puno. 

Head  2  in  length;  depth  4;  eye  6.6  in  head,  2  in  snout;  snout  8.7; 
interorbital  8.3 ;  length  of  pectoral  2 ;  base  of  pectoral  4 ;  D.  16 ;  A.  18 ; 
scales  14-41 ;  23  scales  on  median  line  of  back  in  front  of  dorsal. 

Body  elongate,  slightly  compressed;  caudal  peduncle  rather  slen- 
der, broadening  at  base  of  the  fin:  head  large,  one-third  of  length 
without  caudal;  crown  broad,  depressed  and  concave  at  occiput  and 
snout,  flattened  in  the  middle;  snout  large,  broad,  blunt,  rounded, 
nearly  twice  as  long  as  eye;  chin  vertical;  mouth  wide,  oblique, 
cleft  reaching  below  the  lower  level  of  orbit ;  teeth  strong,  in  bands, 
numerous,  hooked,  subconical ;  eye  medium ;  scales  of  head  and  shoul- 
der granular ;  a  series  of  about  20  large  vertebral  scales  in  front  of 
the  dorsal;  scales  of  the  lateral  line  larger  than  those  on  each  side 
of  it;  belly  scaleless.  On  young  individuals  all  the  scales  are  flat, 
thin  and  concentrically  striate;  the  granulation  and  thickening  ap- 
pear first  at  the  head,  then  gradually  extend  farther  back.  Dorsal 
origin  near  halfway  from  head  to  caudal ;  fin  low,  rounded  on  upper 
margin,  third  ray  above  origin  of  anal ;  anal  extending  a  little  far- 
ther back  than  dorsal,  in  base  and  fin ;  pectorals  about  the  size  of  the 
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anal,  reaching  halfway  to  vent.  Caudal  broad,  hinder  margin  con- 
cave, more  deeply  indented  in  the  young.  (Garman.) 

In  this  individual  the  caudal  peduncle  is  not  slender  as  in  O. 
pentlandii^  and  the  scaling  of  the  head  is  very  different;  head  naked, 
save  for  a  few  scales  on  top,  cheek,  and  opercle ;  body  scales  anteriorly 
rugose;  naked  area  on  either  side  of  median  line  of  back  not  so  large 
as  in  other  specimens  examined.  This  species  is  readily  recognized 
from  the  others  by  the  elongate  head,  large  mouth,  and  well-devel- 
oped teeth. 

Color  in  alcohol,  flesh-colored,  dusky  brownish  on  back,  but  much 
lighter  than  in  our  examples  of  0.  pentlcmdiu 
Common  in  Lake  Titicaca. 


Or€$tia9  perUlandii  VALENcncNNES,  L'Inst,  vol.  7,  1889,  p.  118 ;  Lake  Titi- 
caca.— CuviEB  and  Valenciennes,  Hist  Nat  Polss.,  voL  18,  1846,  p. 
172  (230),  pi.  533.— Gabman,  the  Cyprlnodonta,  Mem.  Mus.  Ck>mp. 
Zool..  vol.  19.  1895.  p.  148. 

Orestias  bairddi  Cope.  Joum.  PhUa.  Acad.  Nat  Sol.,  1785  (1874-81),  p.  186; 
Lake  Titicaca. 

Orieatiaa  pentlandii  Steindachneb,  Herpet-icbtbyol.  BrgebnlBse  einer  Beise 
nach  Sadamerika.  Denkschr.  Akad.  Wiss.  Wlen.  voL  72,  1902.  p.  58, 
pL  4,  flg.  4.--PELLEGBIN,  Bull.  Soc.  Zool.  France,  vol  29,  1904,  p.  92.— 
Stabks,  Fishes  from  Ecuador  and  Pern,  Proc.  U.  S.  Nat.  Mus.,  vol.  30, 
1906,  p.  779. — PKTj.KflBTN,  Poiss.  Lacs  Hants  Plateaux  de  TAmer.  du 
Sud,  1906,  pp.  126,  127,  129,  flg.  19i. 

Four  specimens,  field  No.  554, 18.1, 18.8, 19.5,  and  20  cm.  in  length, 
from  Lake  Titicaca,  near  Pimo. 

Head  8.88  to  8.46  in  length;  depth  8.9  to  4.2;  eye  5.37  to  5.76; 
snout  3.2  to  3.5;  interorbital  2.58  to  2.68;  caudal  peduncle  2.68  to 
2.88;  D.,  18-15;  A.,  15-17;  scales  about  55. 

Body  elongate,  slightly  compressed;  caudal  peduncle  long  and 
slender,  broadening  at  base  of  caudal,  much  slenderer  than  in  O. 
cuvieH;  head  short,  broad  at  occiput,  but  narrowing  toward  tip  of 
snout;  snout  blunt,  rounded,  chin  vertical,  lower  jaw  not  projecting 
so  strongly  as  in  0*  cuvieri;  mouth  moderate,  nearly  vertical,  cleft 
of  mouth  reaching  lower  level  of  eye;  teeth  elongate,  hooked,  in  a 
single  row  in  jaws,  easily  broken,  comparatively  few;  interorbital 
broad,  rounded,  upper  profile  of  head  comparatively  straight  or 
with  a  slight  depression  in  front  of  eyes;  insertion  of  dorsal  slightly 
nearer  base  of  caudal  than  posterior  border  of  opercle,  or  midway 
between  the  two;  caudal  concave;  insertion  of  anal  under  second 
dorsal  ray.  Scales  small,  thin,  somewhat  deciduous,  those  about 
head  and  shoulders  somewhat  rugose,  this  characteristic  of  the'scales 
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disappearing  posteriorly ;  side  scaled  to  base  of  pectoral  or  lower,  the 
naked  area  of  belly  including  the  base  of  the  anal ;  front  of  pectoral 
naked;  top  of  head  to  front  of  eyes  fully  or  partly  scaled;  area 
around  and  in  front  of  eye  naked  or  with  several  scales;  21-24 
scales  on  median  line  of  back  between  head  and  origin  of  dorsal,  16 
or  17  rows  between  origin  of  dorsal  and  origin  of  anal. 

Color  in  alcohol,  back  dusky  brown;  belly  fleshy  colored,  tinged 
with  yellow;  fins  dusky. 

This  is  said  to  be  a  very  good  food  fish. 


Orestias  elegans  Gasman,  The  Cyprinodonts,  Mem.  Mus.  Comp.  Zool.,  vol. 
19,  1895,  p.  149 ;  Lagimas  de  la  Cordillera  de  la  Ascension ;  smaU  lakes 
among  headwaters  of  Rimac  River. 


Orestias  mulleri  Valenciennes  in  Cuvier  and  Valenciennes,  Hist.  Nat. 
Poias.,  vol.  18,  1846,  p.  179  (240). — Gasman,  The  Cyprinodonts,  Mem. 
Mus.  Comp.  Zool.,  vol.  19,  1895,  p.  149 ;  Lake  Tlticaca. 


Orestias  tschudii  Castelnau.  Exp.  Amer.  Sud.,  Polss.,  1855,  p.  51,  pi.  27,  fig. 
1. — ^Pellegbin,  Bull.  Soc.  Zool.  France,  vol.  29,  1904,  p.  92 ;  Poiss.  Lacs 
Hants  Plateaux  de  TAmer.  du  Sud,  1906,  pp.  127,  129,  fig.  19m. 

Contrary  to  the  opinion  of  later  writers,  Pellegrin  states  that  this 
species  differs  from  O.  agasdzU, 


Orestias  agassizii  Valenciennes  in  Cuvier  and  Valenciennes,  Hist.  Nat. 
Polss.,  vol.  18,  1846,  p.  178  (275) ;  Oorocoro.— Gabman,  The  Cyprin- 
odonts, Mem.  Mus.  Comp.  Zool.,  vol.  19,  1895,  p.  150. — Steindachner, 
Herpet-lchthyol.  Ergebnisse  einer  Reise  nach  SUdamerilia,  Denkschr. 
Akad.  Wiss.  Wien,  vol.  72,  1902,  p.  58,  pi.  3.  fig.  3.— Pellegbin,  Bull. 
Soc.  ZooL  France,  vol.  29,  1904.  pp.  93-94. — Stabks,  Fishes  from 
Ecuador  and  Peru,  Proc.  U.  S.  Nat.  Mus.,  vol.  30,  1906,  p.  780. — 
Pellegbin,  Poiss.  Lacs  Hants  Plateaux  de  I'Amerique  du  Sud,  1907, 
pp.  19-23,  pi.  14,  fig.  A-D. — EvEBMANN  and  Radcliffe,  Notes  on  a 
Cyprinodont  (Orestias  agassizii)  from  Central  Peru,  Proc.  Biol.  Soc. 
Washington,  vol.  22,  1909,  pp.  165-170. 

Orestias  ortorUi  Cope,  Journ.  Phila.  Acad.  Nat  Sci.,  1875,  p.  186  (1874— 
1881) ;  Lake  Titicaca. 

Orestias  frontosus  Cope, 'Journ.  Phila.  Acad.  Nat  Sci.,  1875,  p.  187  (1874- 
1881)  ;  Lake  Titicaca. 

Two  specimens,  field  No.  562,  6.7  and  7.0  in  length,  from  Lake 
Titicaca,  taken  at  the  dock  at  Puno, 
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Head  and  shoulders  broad,  heavy,  and  arched  in  adults,  much  more 
4;  interorbital  2.9  to  3;  D.  14;  A.  16;  scales  31-2. 

Head  3.37  to  3.56  in  length;  depth  3  to  3.45;  eye  4  in  head;  snout 
compressed  in  the  young;  mouth  small,  nearly  vertical;  cleft  of 
mouth  extending  to  lower  level  of  orbit.  This  character  is  subject 
to  considerable  variation ;  in  adults  it  may  reach  a  considerable  dis- 
tance below  level  of  orbit.  Jaws  with  two  series  of  small,  simple, 
conical,  hooked  teeth,  those  in  the  inner  row  fewer  and  smaller;  in 
young  examples  often  none  or  only  one  or  two  of  the  inner  series 
visible. 

Origin  of  dorsal  in  advance  of  anal,  slightly  nearer  caudal  than 
base  of  occiput,  situated  at  distance  equal  to  its  base  from  caudal; 
caudal  tnmcate  or  slightly  rounded ;  ventrals  absent. 

The  scales  of  the  largest  specimens  are  large,  convex,  homy,  and 
smooth  anteriorly,  becoming  smaller,  flattened,  and  finely  striate 
posteriorly;  those  above  pectoral  and  on  sides  and  top  of  head  are 
polished;  those  on  sides  of  caudal  peduncle  more  or  less  deciduous; 
breast  and  belly  naked;  top  of  snout  and  an  area  around  eye,  more 
or  less  scaleless;  scales  in  transverse  series  14  or  15, 20  on  median  line 
of  back  between  nape  and  origin  of  dorsal,  those  on  cheek  arranged 
in  3  or  4  rowa  In  young  individuals  the  scales  are  all  very  thin, 
finely  striate  and  not  polished. 

The  coloration  of  this  species  is  subject  to  considerable  variation, 
and  Pellegrin  has  described  four  varietal  forms  based  mainly  on 
these  differences  in  coloration.  Individuals  from  La  Fundicion, 
studied  by  the  present  writers,^  indicate  that  there  are  no  hard  and 
fast  lines  of  separation. 

Color  of  adults,  dusky  olive  on  back  and  sides;  ventral  surface 
white  or  yellowish  white,  the  duskiness  of  the  sides  encroaching  on 
this  area  in  older  examples;  in  some  specimens  some  of  the  scales  on 
sides,  especially  on  the  head  and  caudal  peduncle,  have  light  centers 
with  dusky  edges.  Some  individuals  have  a  broad,  indistinct,  dark 
band  on  sides,  margined  below  with  yellow ;  dorsal  and  anal  dusky, 
without  black  areas  or  blotches;  base  of  dorsal  usually  jet  black; 
caudal  and  pectoral  dusky  to  lightish;  axil  and  base  white  or  dusky 
white,  margined  with  dusky. 

Some  smaller  individuals  have  quite  a  distinct  dark  band  from 
opercle  to  base  of  caudal,  most  distinct  on  caudal  peduncle;  dorsal 
and  caudal  with  a  few  irregular  black  areas  on  rays  near  base,  giving 
the  fin  a  punctulated  appearance.  Other  specimens  have  the  band 
more  distinct  and  a  row  of  about  a  dozen  irregular  black  spots  alcmg 
each  side  of  the  back;  below  these  and  alternating  with  them  in  some 
specimens  there  is  a  second  row;  the  dark  blotches  are  more  pro- 
nounced and  extend  nearer  to  the  free  margin.  Still  others  have  8  or 
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4  rows  of  irregular  dusky  or  black  blotches  on  sides,  those  replacing 
the  horizontal  band  often  more  or  less  coalescent  posteriorly ;  in  some 
of  these  specimens  the  dorsal  and  caudal  are  only  lightly  dotted  with 
dusky,  in  others  the  spots  are  almost  jet  black.  Between  these  various 
color-patterns  are  intergrading  forms. 

57.  ORESTIAS  OWENU  Valmicteiiiiw. 

Orestia$  owenU  Vau&nciennics  In  Guvier  and  Valenciennes,  Hist  Nat. 
Poise.,  VOL  18,  1846,  p.  180  (241) ;  Urcos  Lake,  Cusco.— Oabman,  The 
Cyprinodonts,  Mem.  Mus.  Ck)mp.  ZooL,  vol.  19,  1895,  p.  152. 

58.  ORESTIAS  OLTVACBUS  Garatan. 

Orettiaa  olimoeus  Gabman,  The  Oyprlnodonts,  Mem.  Mus.  Ck)mp.  Zool., 
VOL  19, 1895,  p.  152 ;  Lake  Umayo,  Peru. 

59.  OBBSTIAS  ALBUS  ValendainM. 

Orettidi  albus  Valenciennes,  L'lnst,  vol,  7,  1839,  p.  118. — Cuvieb  and 
Valenciennes,  Hist.  Nat.  Polss.,  vol.  18,  1846,  p.  180  (242),  pi.  537; 
Lake  Titicaca. — Gabman,  The  Oyprlnodonts,  Mem.  Mus.  Comp.  Zool., 
vol.  19,  1895,  p.  153. — ^Pellegbin,  Note  Polss,  lacs  Titicaca  et  Poopo, 
Bull.  Soc.  Zool.  France,  vol.  29,  1904,  p.  94.— Stabks,  Fishes  from 
Ecuador  and  Peru,  Proc.  II.  S.  Nat.  Mus.,  vol.  30,  1906,  p.  78U.— 
Pelleobin,  Polss.,  Lacs  Hants  Plateaux  TAmer.  du  Sud,  1906,  pp.  126, 
186,  fig.  19iii. 

M.  OBBSTIAS  NEVBUI  PaUtgrln. 

Orestias  neveui  Pelleqbin.  Bull.  Soc.  Zool.  France,  vol.  29,  1904,  p.  95; 
Lake  Titicaca;  Polss.  Lacs  Hants  Plateaux  TAmerlque  du  Sud,  1907, 
p.  24. 

•1.  OBBSTIAS  LUTEU8  ValendamiM. 

Orestias  luteus  Valenciennes,  L'lnst.,  vol.  7,  1889,  p.  118. — Cuvler  and 
Valenciennes,  Hist.  Nat.  Polss.,  vol.  18,  1846,  p.  181  (243) ;  Lake 
Titicaca. — Gasman,  The  Cyprinodonts,  Mem.  Mus.  Oomp.  Zool.,  vol.  19, 
1895,  p.  154. — ^Pelleobin,  Note  Polss.,  lacs  Titicaca  et  Poopo,  Bull.  Soc. 
Zool.  France,  vol.  29,  1904,  p.  96. — Stabks,  Fishes  from  Ecuador  and 
Peru,  Proc.  U.  S.  Nat.  Mus.,  vol.  30,  1906,  p.  781.— Pelleqbin,  Poiss.. 
Lacs  Hants  Plateaux  TAmer.  du  Smd,  1906,  pp.  126,  127,  134,  fig.  19ii;. 

C2.  OBBSTLAS  JU8SIEI  Valendennea. 

OreBtias  jusHei  Valenciennes  in  Cuvier  and  Valenciennes,  Hist.  Nat. 
Poiss.,  vol.  18,  1846,  p.  176  (235),  pi.  535;  Lake  Titicaca,  Guaracona 
River,  and  Lake  Chinchoro. — GftNTHEB,  Cat.  Fish.  Brit.  Mus.,  vol.  6, 
1866,  p.  329. 

Oreatioi  jusHeui  Gabman,  The  Cyprinodonts,  Mem.  Mus.  Comp.  Zool.,  vol. 
19,  1895,  p.  155. 

•S.  0BE8TLAS  INCAE  Garnuuu 

Orestias  incae  Gabman,  The  Cyprinodonts,  Mem.  Mus.  Comp.  Zool.,  vol. 
19,  1895,  p.  155 ;  Lake  Titicaca. 
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Family  BELONIDAE. 


THE  NEEDLETISEES. 


Genus  TYLOSURUS  Cocco. 

<4.  TTLOSUBUS  STOLZMANNI  (Sffndachnor). 

BeUme  atolzmanni  Steiitdachneb,  Ichtli«  Beitr.,  vol.  7,  1878,  p.  21 ;  Tumbes. 
Peru. 

Tylosurus  stolzmanni  Jobdan  and  Evebmann,  Fishes  North  and  Mid.  Amer., 
vol.  1,  1896,  p.  713. — GiLBEBT  and  Stabks,  Fishes  Panama  Bay,  Mem. 
California  Acad.  Sci.,  vol.  4,  1904.  p.  53. 


Family  HEMIRHAMPHIDAE. 

THE  BALAOS,  OB  HALrBEAKS. 

Genus  HYPORHAMPHUS  GilL 

•S.  HYPORHAMPHUS  UNIFA8CIATUS  (Bmnunl). 
OHOELO. 


HemWhamphuB  unifatciatus  Ranzani,  Nov.  CJonmi.  Acad.  Scl.  Bonon.,  vol.  5, 
1842,  p.  326  ;  Brazil.  . 

Hyporhamphus  unifasoiatus  Jobdan  and  Evebmann,  Fishes  North  and  Mid. 
Amer.,  vol.  1,  1896,  p.  720;  vol.  4,  1900,  pi.  116,  fig.  311.--Gilbebt  and 
Stabks,  Fishes  of  Panama  Bay,  Mem.  California  Acad.  ScL,  vol.  4, 
1904,  p.  52. 

One  specimen,  field,  No.  1029,  28.3  cm.  in  length  from  Capon. 

Head,  including  mandible,  2.92  in  length  of  body  from  tip  of 
mandible  to  base  of  caudal,  2.47  in  length  from  tip  of  upper  jaw  to 
base  of  caudal;  head  from  tip  of  upper  jaw  5.36  (4,53) ;  depth  8.5 
(7.23) ;  distance  from  tip  of  mandible  to  origin  of  dorsal  1.24  (1.03) ; 
distance  from  tip  of  mandible  to  origin  ventrals  1.58  (1.84) ;  eye 
7.33  in  head,  including  mandible,  4.53  in  head  measured  from  tip  of 
upper  jaw;  interorbital  6.88  (3.75);  pectoral  2.84  (1.55);  D.  14; 
A.  15;  scales  52. 

Length  of  mandible  from  tip  of  upper  jaw  less  than  rest  of  head, 
2.2  (1.2)  in  head;  anal  opposite  dorsal;  ventrals  inserted  midway 
between  posterior  border  of  eye  and  base  of  caudal;  lower  caudal 
lobe  longest ;  scales  large^  dorsal  and  anal  densely  scaled. 

Color  in  alcohol,  back  dusky  bluish ;  sides  and  belly  silvery,  tinged 
with  yellow ;  fins  dusky. 


a\  Ventral  flns  Inserted  anteriorly,  much  nearer  tip  of  snout  than  base  of  caudal, 
not  used  as  organs  of  flight,  their  tips  not  reaching  nearly  to  front  of  dor- 
sal ;  anal  fin  long.  Its  base  nearly  equal  to  that  of  dorsal— i?a?oco6*w«,  p.  44. 
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a\  Ventrals  inserted  posteriorly,  more  or  less  nearer  base  of  caudal  than  tip 
of  snout,  used  as  organs  of  flight,  and  their  tips  reaching  past  middle  of 
base  of  anal ;  anal  fin  short,  not  equal  to  dorsal  fin  CypHlurM,  p.  44. 


Exocoetus  volitana  Liivnaeus,  Syst.  Nat.,  ed.  10,  1768,  p.  816;  locality  not 
known. — Jobdan  and  Evebmann,  Fishes  North  and  Mid.  Amer.,  vol.  1. 
1896,  p.  784;  vol.  8,  1898,  p.  2835.— -Abbott,  Marine  Fishes  Peru,  Proc. 
Acad.  Nat  Sci.  Phila.,  1899,  p.  337. — Jobdan  and  Evbbmann,  Fishes 
Hawaiian  Islands,  Bull.  U.  S.  FUh  Conmi.,  vol.  23,  pt.  1,  1903,  p.  182, 
fig.  45. 

ExocoetUB  chilenHa  Abbott,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  472 — 
Delfin,  Cat  Peces  de  Chile,  1901,  p.  44. 

Doctor  Coker  has  the  folowing  note  on  some  fish  eggs: 

Eggs  were  purchased  in  the  market  of  Arequipa,  July  26,  1908.  They  con- 
stitute a  common  market  article  known  as  "cau-cau."  According  to  the 
fishermen  of  MoUendo,  these  are  the  eggs  of  the  fiying  fish,  "  volador,'*  and  are 
found  abundantly  in  the  early  summer,  beginning  with  October.  Large  quan- 
tities are  dried  for  later  use.  This  specimen  of  cau-cau,  obtained  moist  in  the 
market  was  said  to  have  been  freshened  by  soaking  in  water.  Dry  specimens 
could  also  be  obtained. 

Delfin,  in  his  Cat&logo  de  los  Peces  de  Chile  (1901,  p.  44),  states 
ihat  the  common  name  of  Exocoetus  cMlensis  Abbott  is   pez  volador.^' 

Abbott^  places  this  species  in  the  synonymy  of  E.  voUtans;  thus 
it  appears  that  the  eggs  seen  in  the  market  may  belong  to  this  species. 

Genus  CTPSILURUS  Swainson. 

«7.  CTPSILUBUS  SPECUUGBR  (Cavfor  and  VmlandcniiM). 

Exocoetus  exiliena  Jenyns,  Zool  Voy.  Beagle,  Fish.,  1842,  p.  122  (not  of 

Gmelin) ;  coast  of  Peru. 
Exocoetus  8pecul4ger  Cutieb  and  Valbnoiennes,  Hist.  Nat.  Poiss.,  toI.  19, 

1846,  p.  94. 

Exocoetus  ruflfdnnis  Cuviee  and  Valenciennes,  Hist.  Nat.  Poiss.,  vol.  19, 

1846,  p.  99;  Paita,  Peru. 
Exonautes  speculiger  Jobdan  and  Evebmann,  Fish.  North  and  Mid.  Amer., 

vol.  3,  1898,  p.  2836.— Abbott,  Marine  Fishes  Peru.  Proc.  Acad.  Nat. 

Sci.  Phila.,  1899.  p.  387. 
Cypsilurus  speculiger  Jobdan  and  Seale,  Fishes  Samoa,  Bull.  U.  S.  Bur. 

Fish.,  vol.  25,  1905  (1906),  p.  209,  fig.  13. 

The  flyingfish  taken  by  Charles  Darwin  off  the  coast  of  Peru  and 
identified  by  Jenyns  as  Exocoetus  exsUiena  Bloch,  is  undoubtedly 
this  species. 


Genus  EXOCOETUS  Linnaeus. 


•C.  EXOCOETUS  VOUTANS  LlniiMvg. 


1  Proc.  Phila.  Acad.  Nat.  Sci.,  1899,  p.  337. 
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Family  ATHERINIDAE. 

TEE  SILVEBSIDES. 
KEY  TO  OBNSBA. 

a*.  Premaxlllarles  not  freely  protractile,  the  skin  of  upper  jaw  meslally  con- 
tinuous with  that  of  the  forehead. 
Teeth  simple,  pointed,  arranged  In  vllllform  bands. 
0^.  Vomerine  teeth  usually  present^  at  least  In  the  young;  dorsal  spines  4, 

distinct  Atherinop9i8y  p.  45. 

No  vomerine  teeth;  first  dorsal  represented  by  a  single  rudlmental 

spine  Protistius,  p.  46. 

a*.  Premaxlllarles  freely  protractile,  the  skin  not  continuous  with  that  of  the 
forehead;  scales  cycloid,  of  small  size  (67  to  105),  soft  dorsal  and  anal 
mostly  without  scales  Ba»Uichthy$,p,41, 

Genus  ATHERINOPSIS  Girard. 

•8.  ATHERINOPSIS  REGIUS  (Humboldt). 
PEJE-EEY  D£  BIO. 

Atherina  regia  Humboldt  in  Cuvicr  and  Valenciennes,  Hist.  Nat.  Polss., 

vol.  10,  1835,  p.  852 ;  Coast  of  Peru. 
Atherina  microlepidota  Jenyns,  ZooL  Voy.  Beagle,  Fish.,  vol.  2,  p.  78,  pL  16, 

figs.  1,  2,  a,  b;  Valparaiso. 
Oaatropterus  archaeua  Cope,  Proc.  Amer.  Phllos.  Soc.,  vol.  17,  1878,  p.  700 ; 

Arequlpa,   Peru. — EJigenmann,  Cat.   Freshwater  Trop.  and  South 

Temp.  Amer.,  1910,  p.  464. 
Piaciregia  beardsleei  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Scl. 

PhUa.,  1899,  p.  842;  Callao. 
Atherinapait  regius  Steindachneb,  Herpet-lchthyol.,  Ergebnlsse  einer  Relse 

nach  Sttdamerlka,  Denkschr.  Akad.  Wiss.  Wien,  vol.  72,  1902,  p.  89  ; 

Bio  Tambo,  southern  Peru. — ^Eigenmann,  Cat.  Freshwater  Fish.  Trop. 

and  South  Temp.  Amer.,  1910,  p.  465. 
Ooitraptema  heardaleei  Eioenmann,  Cat.  Freshwater  Fish.  Trop.  and 

South  Temp.  Amer.,  1910,  p.  464. 

Two  specimens,  field  No.  427, 11.1  and  12.3  cm.  in  length,  from  the 
Simac  Biver  near  Lima. 

Head  4.04  in  length;  depth  5.8  to  5.5;  eye  4.5  to  5  in  head;  snout 
2.85  to  8;  maxillary  2.85  to  8;  interorbital  2.65  to  2.75 ;  pectoral  1.2  to 
1.8 ;  ventrals  2.5 ;  D.  IV,  1, 11 ;  A.  1, 15 ;  scales  about  20-90-3. 

Head  broad,  depressed;  top  of  head,  cheeks,  opercle  and  suborbital 
scaled;  snout,  preorbital  and  maxillaries  naked;  teeth  in  jaws  in  8 
or  4  series,  large,  recurved,  the  outer  row  somewhat  larger  than  the 
others;  a  number  of  small  recurved  teeth  on  vomer,  these  small 
and  may  easily  escape  detection  in  the  mucus  about  them;  pre- 
maxillary  not  protractile,  its  skin  continuous  with  that  of  the  fore- 
head; interdorsal  space  very  short;  origin  of  first  dorsal  slightly 
anterior  to  middle  of  distance  from  tip  of  snout  to  tip  of  caudal; 
anterior  rays  of  second  dorsal  and  anal  elongate ;  caudal  forked,  the 
lobes  not  widely  diverging;  gillrakers  short  and  stout,  4+15. 
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Color  in  alcohol :  Back  dusky  olive;  a  reddish  brown  lateral  stripe, 
bordered  above  with  bluish,  having  the  same  form  as  in  Chirostama; 
sides  and  belly  lighter  than  back,  yellowish,  tinged  with  silvery; 
fins  diisky. 

Humboldt's  conclusion  that  this  is  the  common  pejerey  of  the 
Callao  market,  and  that  it  occurs  in  large  numbers  in  the  ocean 
within  the  limits  of  Peru  is  doubtless  an  error.  That  it  is  the 
pesce  rey  "  reported  to  occur  in  the  mountain  lakes  of  Peru  and  in 
Titicaca;  identified  by  Abbott  from  specimens  frcnn  Callao  as 
Pisciregia  bearddeei;  by  Cope  on  specimens  from  Arequipa  as 
Gastropterm  archaeus;  by  Steindachner,  on  specimens  from  the  Rio 
Tambo  as  Atherinopsis  regius^  and  by  Jenyns,  on  specimens  from 
fresh  water  at  Valparaiso  K&Atherma  rrdcrolepidotd^  appears  to  us  to 
be  true.  It  is  the  peje-rey  de  Rio,"  and  not  one  of  the  salt-water 
forms  which  belong  to  the  genus  BasUichthya.  The  greatest  dis- 
crepancy between  Jenyns's  description  of  A,  TnicrdUpidota  and  our 
specimens  is  in  the  depth  of  the  body. 

The  following  additional  measurements  of  our  largest  specimen, 
compared  with  those  given  by  Cope  for  archcteua^  are  illustrative 
of  the  closeness  with  which  his  description  agrees  with  our  speci- 
mens. (The  comparative  measurements  taken  from  Cope's  figures 
are  placed  in  parenthesis  following  our  own.)  Head  4.74  (4.74)  in 
total  length;  distance  from  tip  of  snout  to  origin  of  ventral  fin,  2.67 
(2.63),  to  origin  of  anal,  1.86  (1.85),  to  origin  of  second  dorsal,  1.68 
(1.78) ;  tip  of  the  pectoral  reaching  three- fourths  of  distance  from 
its  base  to  base  of  ventral,  and  tip  of  ventral  three-fifths  of  the 
distance  from  its  base  to  insertion  of  anal. 

As  indicated  by  Steindachner,  the  presence  of  teeth  on  the  vomer 
appears  to  be  largely  an  age  character.  An  examination  of  examples 
of  Atherinopgis  caZifomienais^  the  species  upon  which  this  genus  is 
based,  appears  to  bear  out  these  conclusions. 

The  scales  are  small,  rather  thick ;  numerous  very  distinct  concen- 
tric lines  on  their  outer  surface  and  from  four  to  six  well-developed 
radiating  striae  on  the  basal  half,  rendering  them  readily  distin- 
guishable from  the  other  peje-reys  in  our  collection. 


ProiUHuB  semotUus  Cope,  Proc.  Acad.  Nat.  Scl.  PhUa.,  1S74,  pp.  6^-7; 
Peruvian  Andes.  12,000  feet;  Proc.  Amer.  Phllos.  Soc.,  1877,  pp.  700- 
701. — EioENMANN,  Cat.  Freshwater  Fish.  Trop.  and  South  Temp.  Amer., 
1910,  p.  464. 

Cope  *  says  that  Gastropterus  ar<7Aa^w,  which  we  consider  synony- 
mous with  Atherinopsis  regiusy  differs  from  this  species  in  addition  to 
generic  characters  noted,  ''in  the  large  number  of  soft  rays,  the 
smaller  eye,  narrower  interorbital  space,  etc." 


Genus  PROTISTIUS  Cope. 


•9.  PBOTISTIUS  SEMOTILUS  Gop*. 


>  Proc.  Amer.  PhUoe.  Soc,  1877,  p.  701. 
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Genos  BASILICHTHYS  Girard. 

KEY  TO  SPICIBS. 

o*.  Depth  of  body  5  to  5.6  In  length ;  five  to  seven  spines  In  first  dorsal ;  Inter- 
dorsal  space  .15  to  .175  of  the  total  length  afflnis,  p.  47. 

a\  Body  slender,  Its  depth  6.8  In  length;  8  spines  in  first  dorsal;  interdorsal 
space  J.9  of  the  total  length  octaviua,  p.  49. 

19.  BASILICHTHTS  AFFINI9  (StsindMlm^r). 
PEJX-BXT. 

Plate  4.  fig.  8. 

Chiroitoma  afflne  Steindachneb,  Fauna  Chilensis,  1898,  p.  313;  Iqulque; 

Herpet-ichthyol.   Ergebnisse  elner  Relse  nach  Sfidamerika,  Denkschr. 

Akad.  Wlss.  Wien,  vol.  72, 1902,  p.  40 ;  Callao,  Peru,  Market 
BiiHlichthya  regUlua  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sci. 

Phlla.,  1899,  p.  339 ;  Callao. — Stabks,  Fishes  from  Ecuador  and  Peru, 

Proc.  U.  S.  Nat*  Mus.,  vol.  30,  1906.  p.  783 ;  Callao. 
BctsUichthys  jordani  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sci. 

Phila,  1899.  p.  341 ;  Callao. 
Basilichthys  affitUs  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sci. 

Phila.,  1899,  p.  342. 

Two  specimens,  field  No.  409, 25  and  27  cm.  in  length,  from  Callao, 
and  three  specimens,  No.  09620, 19  to  21  cm,  in  length,  from  Paracas 
Bay  region  of  Pisco,  taken  June  30.  This  species  was  spawning  at 
that  time.  Point  Lastre  of  the  chart,  locally  known  as  Punta  peje- 
rey,  is  the  favorite  fishing  ground  for  these  large  Atherinoids  during 
their  spawning  season. 

Seven  specimens,  field  No.  09154,  6.1  to  17.3  cm.  in  length,  from 
Ancon,  taken  by  a  haul  with  the  seine  (Chinchoro)  on  the  beach. 

Head  4  to  4.25  in  length;  depth  5  to  5.6;  eye  4.3  to  5.5  in  head; 
snout  2.9  to  3.15 ;  interocular  3  to  3.66 ;  D.  VI  or  VII-l,  9  or  10 ;  A.  I, 
16  or  17;  transverse  rows  of  scales  85  (+3) ;  in  cross-series  between 
origin  of  second  dorsal  and  origin  of  anal  15. 

Body  somewhat  spindle-shaped;  head  long,  depressed;  jaws  sub- 
equal,  premaxillaries  protractile;  premaxillary  teeth  mainly  in  two 
rows,  two  additional  partial  series;  vomerine  teeth  variable;  in  one 
of  the  larger  specimens  they  are  mainly  in  three  patches,  one  at 
the  apex  and  the  others  at  the  sides  but  not  symmetrically  placed; 
in  other  large  examples  they  are  quite  symmetrical,  the  definite  sepa- 
rations into  patches  often  disappearing.  In  other  examples,  espe- 
cially the  smaller  individuals,  the  teeth  are  few,  bristle-like,  easily 
broken  off  or  apparently  absent.  In  those  specimens  in  which  large, 
well-developed  teeth  are  present,  there  are  smaller  bristle-like  teeth 
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among  them.  MaxiUary  scarcely  reaching  the  vertical  from  anterior 
border  of  eye ;  eye  large,  1.33  in  snout. 

Scales  thin,  somewhat  deciduous,  the  concentric  lines  and  radi- 
ating striae  partially  absent  or  much  less  distinct  than  in  Atherinop- 
sis  regius;  jaws  and  snout  naked ;  top  of  head  scaled  to  front  of  ^es, 
these  forming  a  sort  of  shield. 

In  examples  20  to  27  cm.  in  length  the  insertion  of  the  first  dorsal 
is  midway  between  base  of  caudal  and  anterior  border  of  eye;  in 
specimens  about  18  cm.  in  length  it  is  about  one  diameter  of  eye 
nearer  base  of  caudal  than  tip  of  snout,  and  in  small  individuals  it 
is  about  midway  between  tip  of  snout  and  base  of  caudal.  In  these 
examples  the  interorbital  space  is  scarcely  as  constant  as  that  re- 
corded by  Abbott,  varying  from  15  to  17.5  hundredths  of  the  total 
length;  origin  of  second  dorsal  above  fifth  or  sixth  anal  ray;  caudal 
forked ;  ventrals  short ;  pectoral  1.45  to  1.55  in  head. 

Color  in  alcohol  of  two  large  examples  from  Callao,  silvery  gray, 
back  above  lateral  stripe  dusky,  a  median  stripe  along  back  and  a 
broad  lateral  stripe  of  blue.  In  the  other  examples  the  body  has  a 
decidedly  brownish  wash  and  the  lateral  stripe  is  more  distinct 
Steindachner  records  the  same  coloration  for  a  specimen  18.6  cm. 
in  length  from  Callao  as  for  our  examples  from  that  locality. 

That  B,  Tegillus  and  B.  jordani  of  Abbott  are  synonymous  with 
this  species  there  seems  little  doubt.  Abbott's  statement  in  de- 
scription of  B.  regUlvs  that  "origin  of  first  dorsal  is  nearer  snout 
than  base  of  caudal  by  one-third  length  of  head,"  should,  according 
to  Starks,*  read,  "nearer  base  of  caudal  than  snout  by  one-third 
length  of  head."  The  main  remaining  difference  between  B.  regiUus 
and  B.  jordani  lies  in  the  reported  presence  of  vomerine  teeth. 
Prof.  J.  O.  Snyder  has  kindly  reexamined  Abbott's  types  and  cotypes 
of  B.  regiUus^  octavius^  and  jordani  and  has  given  us  the  following 
notes  on  vomerine  teeth : 

Type  of  BasUichthys  jordani:  The  right  side  of  the  vomer  has  been 
destroyed.  The  center  and  left  side  have  a  few  scattered  teeth  which 
are  about  one- fourth  as  large  as  the  largest  teeth  on  the  jaws;  they 
are  rather  evenly  distributed  and  are  not  anywhere  grouped  in 
patches. 

Cotype  of  B.  jordani:  On  the  vomer  are  two  classes  of  teeth. 
First  larger  ones,  closely  opposed  and  segregated  in  two  patches,  one 
on  each  side,  the  patches  being  dissimilar  in  size  and  location,  that 
on  the  left  side  being  larger,  of  stronger  teeth  and  more  anterior 
in  position.  Second,  very  minute,  short,  bristle-like  teeth  scattered 
over  the  surface  of  the  bone  between  the  patches  of  larger  teeth. 

Type  of  B.  octainus:  The  soft  tissue  has  all  been  scraped  from  the 
vomer.  The  vomer  is  very  rough  on  each  side  and  somewhat  pitted 

1  Proc.  U.  S.  Nat.  Mas.,  vol.  30,  1906,  p.  788. 
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in  the  regions  occupied  by  the  patches  of  teeth  in  the  cotype  of  B. 
jordam. 

Type  of  B.  regiUua:  A  few  minute,  very  short  bristles  (teeth)  on 
the  vomer. 

Cotypes  of  B.  regUlus:  (a)  Small  teeth  in  two  rather  indefinitely 
outlined  patches,  one  on  each  side  of  the  vomer.  (6)  No  teeth. 
Vomer  with  enlarged,  rough  surfaces  in  the  region  occupied  by  teeth 
in  (a),  (c)  A  few  minute,  scattered  teeth  on  vomer,  ^(d)  An  elon- 
gate patch  of  a  few  small  teeth  on  each  side  of  the  vomer.  Four 
comparatively  strong  teeth  on  anterior,  central  part  of  bone. 

(In  all  of  these  specimens  the  vomer  has  been  more  or  less  severely 
scraped,  as  if  an  attempt  to  detect  teeth  by  rubbing  with  a  sharp 
instrument  had  been  made.) 

Regarding  BasUichthys  affims^  Abbott  writes:  "This  species  ap- 
parently closely  resembles  the  preceding.  It  appears  to  diflFer  from 
B.  jordam  in  the  absence  of  vomerine  teeth,  and  from  jordam^  regH- 
Ivs^  and  octavivs  in  the  much  shorter  head  and  in  position  of  the 
first  dorsal.  Steindachner's  description  of  an  example  from  Callao 
and  our  own  specimens  indicate  that  these  differences  do  not  exist." 

71.  BASIUCHTHTS  OCTAVIUS  Abbott. 

BoHfAchthys  octavius  Abbott,  Marine  Fishes  of  Peru,  Proc  Acad.  Nat  Sd. 
PhUa,  1899,  p.  340;  Callao. 

m 

Family  MUGILIDAE, 

TEE  HXTLLETB. 

KST  TO  OBNBBA. 

a\  Orbit  with  a  well-developed  adipose  eyelid,  covering  part  of  the  Iris;  cilia 
In  one  or  few  series,  slender ;  cleft  of  mouth  chiefly  anterior — Mugil,  p.  49. 

c".  Orbit  without  distinct  adipose  eyelid;  jaws  with  small  labial,  cllllform, 
pectinate,  movable  teeth.  In  two  rows,  often  traces  of  a  third  row 
present  Neomyxus,  p.  51. 

Genus  MU6IL  (Artedi)  Linnaeus. 

72.  BfUGIL  CEPHALUS  LiniUMiw. 
LIZA;  LIOITA. 

Mugil  cephalHS  Linnaeus,  Syst.  Nat.,  ed.  10,  1758,  p.  316. — Jordan  and 
EvEBMANN,  Fish.  North  and  Mid.  Amer.,  vol.  ^,  1896.  p.  811. — Stein- 
DACHNEB,  Fauna  Chllensls,  1898,  p.  315. — Abbott,  Marine  Fishes  of 
Peru,  Proc.  Acad.  Nat  Scl.  Phlla.,  1899,  p.  343.— Delfin,  Cat.  Peces  de 
Chile,  1901,  p.  48. — Steindachner,  Herpet-lchthyol.  Ergebnlsse  elner 
Relse  nach  Siidamerika,  Denkschr.,  Aknd.  Wlss.  Wlen,  vol.  72,  1902,  p. 
40. — Jobdan  and  Evebmann,  Fish.  Hawaiian  Islands,  Bull.  U.  S.  Fish. 
Comm.,  vol.  23,  pt.  1,  1903,  p.  140,  flg.  48. 
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Muffil  rammelsbergU  Tschudi,  Fauna  Peruana,  Ichth.,  1845,  p.  20. — Delfin, 

Cat.  Feces  de  Chile,  1901,  p.  48. 
MugU  Uza  Gay  (not  Cuvier  and  Valenciennes)  Hist.  Chile  Zool.,  vol.  2, 

1846,  p.  256,  I,  Atlas  Zool.,  pi.  4  bis,  fig.  2,  1854. 
MugU  mewicanMS  Steindachner,  Ichth.  Beltr.,  vol.  3,  1875,  p.  59,  pi.  8. 
Mugil  charlottae  Steindachner,  Herpet.-iohthyol.,  Ergebnlsse  elner  Relse 

nach  Sadamerlka,  Denkschr.  Akad.  Wlss.  Wlen,  voL  72,  1902,  p.  41, 

pi.  4,  fig.  2,  2c;  Guayaquil,  Ecuador. 

Two  specimens,  field  No.  444,  20.9  and  29.5  cm.  long,  from  Callao; 
4,  field  No.  09153,  10  to  15.6  cm.  long,  from  Ancon,  taken  on  beach 
with  seine;  4,  field  No.  563, 14.7  to  15.7  cm.  long,  from  the  market  of 
Arequipa,  stated  to  be  f  rom  Kio  Tambo;  16,  field  No.  302,  3.4  to  7.9 
cm.  long,  and  3  specimens.  No.  300,  10.7  to  15  cm.  long,  from  Rio 
de  Eten,  about  1  mile  from  the  mouth,  Eten ;  3,  field  No.  271,  11  to 
11.6  cm.  long,  from  Rimac  River  below  Lima ;  6,  field  No.  09458,  4.7 
to  8.5  cm.  long,  and  10  specimens.  No.  09429,  3.6  to  4.4  cm,  long,  from 
Pacasmayo,  where  it  was  abundant;  and  21,  field  No.  73,  3.9  to  4.2 
cm.  long,  from  Callao.  Everywhere  near  the  mole  the  water  swarmed 
with  these  little  fishes. 

Head  3.6  in  length;  depth  3.85;  eye  4.3  in  head;  snout  4.33; 
maxillary  3.85;  interorbital  2.24;  pectoral  1.73;  ventrals  1.91;  D. 
IV-I,  8;  A.  Ill,  8;  scales  40  (+3) -13. 

Body  robust,  dorsal  and  ventral  outline  evenly  arched,  moderately 
deep;  head  depressed,  jaws  subequal;  maxillary  reaching  vertical 
from  anterior  border  of  eye;  a  single  row  of  very  small  slender  teeth 
on  outer  fleshy  edge  of  each  jaw;  eye  moderate,  adipose  eyelid  well 
developed,  covering  eye  except  pupil;  interorbital  broad  and  flat; 
distance  from  tip  of  snout  to  origin  of  spinous  dorsal  1.98  in  length ; 
distal  border  of  soft  dorsal  and  anal  concave;  caudel  forked;  ven- 
trals short,  tips  reaching  midway  from  base  to  vent;  pectoral  short, 
not  reaching  vertical  from  origin  of  spinous  dorsal;  scales  large, 
regular;  head  scaled;  soft  dorsal  and  anal  without  scales. 

Color  in  alcohol,  back  dusky,  bluish,  sides  and  belly  silvery,  cen- 
ters of  scales  on  sides  dusky,  forming  longitudinal  dusky  stripes 
bordered  by  stripes  of  silver;  fins  dusky,  base  of  pectoral  dusky. 
Description  of  a  specimen  29.5  cm.  in  length  from  Callao. 

Another  individual  from  the  same  locality,  20.9  cm.  in  length, 
has  head  3.54  in  length;  depth  3.95;  eye  4  in  head;  snout  4.36; 
maxillary  4;  interofbital  2.3;  pectoral  1.66;  ventral  1.92;  D.  IV-1, 
8;  A.  Ill,  8;  scales  40  (+3) -13. 

An  example  13  cm.  in  length  from  Eten  has  head  3.4;  depth  3.62 ; 
eye  4.44;  snout  4.15;  maxillary  4.15;  interorbital  2.38;  pectoral  1.55; 
ventrals  1.82. 

Behind  the  outer  row  of  teeth  in  the  lower  jaw,  slender  bicuspid 
teeth  occur — ^these  can  not  be  made  out  in  the  large  examples  and  in 
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some  of  the  others  barely  show  through  the  mucous;  in  small  speci- 
mens they  are  easily  seen  with  the  lens. 

Examples  from  the  Arequipa  market  were  bluish  on  back,  silvery 
white  on  belly. 

This  widely  distributed  species  is  undoubtedly  the  most  abundant 
Mugil  occurring  on  the  coast  of  Peru,  and  is  at  once  recognized  by  the 
almost  entire  absence  of  scales  on  the  soft  dorsal  and  anal  and  the 
longitudinal  dark  stripes  along  the  rows  of  scales. 

Genus  NEOMYXUS  Steindacher. 

7S.  NEOmrXUS  CHJILABIS  (Cnyltf  and  Val«ndai»M). 

MuifU  oUiUabiM  Cuvikb  and  Valenciennes,  Hist  Nat.  Polss.,  vol.  11,  1886, 

p.  112  (151) ;  GaUao  de  Lima. 
MywuB  oUiaal>i8  GI^ntheb,  Cat  Fish.  Brit.  Mus.,  vol.  8,  1861,  p.  467. 
Neomywus  cOUlahU,  Kendall  and  Raocliffe,  Mem.  Mus.  Ck)mp.  ZooL,  vol. 

86,  No.  8,  p.  88,  April,  1012;  Chatham  Island. 

Family  SPHYRAENIDAE, 

TEE  BABRA0TTDA8. 

Genus  SPHTRAENA  (Artedi)  Bloch  and  Schndder. 

74.  SPHTBAXNA  IDIA8TB8  H«ltor  mad  SnadsnM. 
AOTJA;  PUB-AOXTJA. 

Sphuraena  idiastea  Helleb  and  Snodqrass,  Proc.  Washington  Acad.  ScL, 
vol.  5,  1903,  p.  190,  pi.  2;  Seymour  Island,  Galapagos  Archipelago. — 
Snodobass  and  Het.t,bb,  Shore  Fishes  Galapagos  Islands,  Proc.  Wash- 
ington Acad.  Sci.,  Yoh  6,  1905,  p.  864. 

One  specimen,  field  No.  09730  (=09405),  53.7  cm.  in  length,  from 
Guanape  North  Island,  and  one  specimen.  No.  09694,  54  cm.  in 
length,  from  Lobos  de  Tierra.  According  to  fishermen,  these  fishes 
keep  near  the  shore. 

Head  3.03  in  length ;  depth  7.85 ;  eye  7.5  in  head ;  snout  2.42 ;  maxil- 
lary 2.88;  interorbital  6.8;  pectoral  3.33;  D.  V-I,  9;  A.  11,  8;  scales 
20-145-13;  137  pores  in  lateral  line. 

Body  slender,  elongate,  fusiform;  head  slender,  conical;  snout 
pointed;  lower  jaw  longer,  projecting  beyond  upper  a  distance  equal 
to  two-fifths  diameter  of  eye;  maidllary  not  reaching  vertical  from 
anterior  border  of  eye  by  a  distance  equal  to  diameter  of  pupil; 
preorbital  narrow,  2  in  eye ;  teeth  in  jaws  in  a  single  series,  smooth, 
compressed,  pointed,  those  on  lower  jaw  longer,  and  stronger;  a 
single  stout  tooth  at  tip  in  front  of  lower  jaw;  two  elongate  teeth 
on  inner  premaxillaries,  pointed  backward,  behind  these  in  the  same 
straight  line,  on  palatines  there  is  a  row  of  similar  elongate  teeth, 


Digitized  by 


52 


BULLETIN  95,  UNITED  STATES  NATIONAL  MUSEUM. 


becoming  smaller  posteriorly;  eye  large;  border  of  preopercle  with- 
out serrations;  distance  from  tip  of  lower  jaw  to  origin  of  first  dorsal 
2.06  in  length;  first  dorsal  spine  longest,  4.28  in  head;  caudal  deeply 
forked ;  ventrals  short,  3.5  in  head,  tips  reaching  one-third  the  dis- 
tance from  base  of  ventrals  to  origin  of  anal;  scales  small,  lateral 
line  with  a  slight  downward  curve  over  pectoral;  scales  of  lateral  line 
large,  pores  raised ;  cheeks  and  opercles  scaled,  those  on  cheeks  very 
small. 

Color  in  alcohol:  Back  and  sides  above  lateral  line  slaly  brown; 
sides  below  lateral  line  and  belly  salmon  red;  dorsal,  caudal,  and 
anal  blackish;  pectorals  and  ventrals  dusky  yellowish.  Description 
based  on  a  specimen,  53.7  cm.  in  length,  from  Guanape,  North 
Island. 


Tin  THBSASFZNB. 

Genus  POLTDACTTLUS  LacdpMe. 

7S.  POLTDACTTLUS  APPROXniANS  (Lay  and  Bennatt). 
BABBXTDO. 

Polynemua  approxiinans  Lay  and  Bennett,  Beechey's  Voyage,  ZooL  Fiabu, 
1840,  p.  57;  Mazatlan. 

Polydactylus  approximans  EiVERMANN  and  Jenkins,  Proc.  U.  S.  Nat.  MoSm 
vol.  14,  1891,  p.  137;  Guaymas. — Jordan  and  Evebmann,  Fishes  North 
and  Mid.  Amer.,  vol.  1,  1896,  p.  829.— Abbott,  Proc.  Acad.  Nat  ScL 
PhUa.,  1899,  p.  844. — Stahks,  Fishes  from  Ecuador  and  Peru,  Proc 
U.  S.  Nat.  Mus.,  vol.  80,  1906,  p.  783. 

One  specimen,  field  No.  1015,  20.7  cm.  long,  from  Tmnbes,  taken 
with  a  casting  net  ("ataraya")  at  the  mouth  of  the  Tumbes  River. 

Head  3.33  in  length ;  depth  8.26 ;  eye  4.1  in  head ;  snout  5 ;  maxil- 
lary 2.18;  interorbital  equal  to  eye,  4.1;  pectoral  equal  to  head, 
simple  rays  much  longer,  reaching  beyond  origin  of  anal ;  D.  VIII-1, 
12  (i) ;  A.  Ill,  14;  scales  ft-CO-ll. 

Body  deep,  compressed,  dorsal  outline  rounded;  head  short,  com- 
pressed ;  snout  pointed,  projecting  beyond  maxillaries  a  distance  of 
at  least  one-half  diameter  of  orbit;  tip  of  snout  on  level  of  middle 
of  eye  and  falling  away  very  obliquely  to  maxillaries,  the  anterior 
border  of  which  is  little  in  advance  of  anterior  margin  of  eye; 
mouth  small,  center  of  maxillary  falling  below  center  of  eye;  third 
dorsal  spine  longest,  1.45  in  head;  anterior  and  posterior  rays  of 
dorsal  longest,  the  distal  margin  semicircular;  caudal  deeply  forked, 
the  lobes  longer  than  head ;  anal  spines  very  weak ;  pectoral  filaments 
long,  6  in  number. 

Color  silvery  yellow,  dusky  on  back;  pectorals  black;  a  black  area 
on  opercules. 


Family  POLYNEMIDAE. 
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Pacific  coast  of  America  from  Guaymas  to  Peru ;  a  common  food 
fish,  known  from  Guajrmas,  Mazatlan,  Chiapam,  Punta  Arenas, 
Panama,  Guayaquil,  Timibes,  and  Callao. 

Family  SYNGNATfflDAE. 

TEE  nPEFIBHZB. 

Genoa  SIPHOSTOMA  Rafinesqae. 

KIT  TO  SPBCnS. 

o^.  D.  40  or  41;  dorsal  rays  11+8;  body  rings  18+42;  head  and  body  2.60  in 

total  length  aciculare,  p.  53. 

a\  D.  86-37;  body  rings  20  or  21+50;  body  1.5-1.67  in  tBiil..  ,hlainvUUana,  p.  53. 

7i.  SIPHOSTOMA  AaCULARB  (Jtayni). 
AOVJA. 

Synfff'^thus  acicHlarU  Jentns,  ZooL  Voy.  Beagle,  Fishes,  1842,  p.  147, 
pi.  27,  flg.  8 ;  Valparaiso. — Guichknot  in  Gay,  Hist  Chile,  Zool.,  vol.  2, 
1845,  p.  347.— Steinoachneb,  Fauna  Ghilensis,  1808,  p.  331. 

Siphostoma  aciculare  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat. 
Sci.  Phila.,  1809,  p.  338. 

Four  specimens,  field  No.  09156,  13.5-15.3  cm.  long,  from  Ancon, 
taken  with  seine  on  beach,  seem  to  be  referable  to  this  species. 

Head  7.28  to  7.45  in  total  length;  head  and  trunk  2.6;  trunk  4.02; 
snout  2  to  2.1  in  head ;  eye  7  to  8 ;  pectoral  4  to  4.2 ;  D.  40-1 ;  dorsal 
rings  liH-8;  body  rings  18+42.  Nuchal  plates  with  a  median  ridge; 
dorsal  fin  commencing  slightly  in  advance  of  vent;  anal  very  small; 
caudal  well  developed.  Color  in  alcohol  brown,  dorsal  translucent. 

77.  SIPHOSTOMA  BLAINYILUANA  (Eydonx  and  Cterrali). 

Syngnathua  hlainvUlianua  Eydoux  and  Gebyais,  Guerin,  Mag.  Zool.,  vol.  4, 
1887,  pL  17;  Voyage  Favorite,  Zool.,-  1839,  p.  79,  pi.  32.— GtJNTHEB, 
Gat  Fish.  Brit  Mus.,  voL  8, 1868,  p.  162. 

Syngnathus  hlainvUleanua  Gat,  Hist  Chile,  Zool.,  vol.  2,  1848,  p.  348. 

Leptonotus  bUUnviUei  Kaup,  Pophobranchii  of  Brit  Mua,  1856,  p.  46; 
Peru. 

Syngnathus  (Leptonotus)  blakwUliatsus  Stibindachneb,  Fauna  Cliilensis, 
1898,  p.  331. 

Leptonotus  hlairwUlianus  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat 
Sci.  Phila.,  1899,  p.  338. 

This  species  is  recorded  from  Peru,  Chile,  India,  Auckland  Islands, 
and  New  Zealand. 

Family  SCOMBRIDAE. 

THE  XACXEBZL8. 

KBX  TO  OBNIRA. 

a^.  Caudal  peduncle  without  median  keel  on  each  side;  dorsal  fins  well  sepa- 
rated, the  interspace  being  less  than  half  the  length  of  the  head ;  spinous 

dorsal  short  of  9  to  12  spines  Scomber,  p.  54. 

4066e*— Bull.  95—17  5 
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Oandal  peduncle  with  median  keel ;  a  small  keel  above  and  one  below  this ; 

pectoral  usually  Inserted  below  eye. 
b\  Teeth  of  jaws  slender,  subconlcal,  little,  if  at  all,  compressed ;  gillrakers 
numerous;  corselet  distinct;  pectorals  inserted  low;  vomer  toothless; 
palatines  with  a  single  row  of  rather  strong  conical  teeth— iSfarda,  p.  55. 
6".  Teeth  of  jaws  strong,  subtrlangular  or  knlfe-llke,  more  or  less  compressed; 
▼illiform  teeth  on  vomer  and  palatines;  gillrakers  comparatively  few; 
pectorals  inserted  near  level  of  eye ;  body  elongate — Scomberomorua,  p.  55. 


Scomber  japonious  Hoitttutn,  Verb.  Holland.  Maatsch.  Weet,  vol.  20,  pi.  2. 
1782,  p.  331 ;  Japan. — Jordan  and  Evebmann,  Fishes  Hawaiian  Islands. 
BulL  U.  S.  Fish  Ck>mm.,  vol.  23,  pt.  1,  1903,  p.  109.— Snodgbass  and 
Helueb,  Shore  Fishes  Galapagos  Islands,  Proc.  Washington  Acad.  Set, 
vol.  0,  1905,  p.  360. — Stabks,  Fishes  from  Ecuador  and  Peru,  Proc. 
U.  S.  Nat.  Mus.,  vol.  80,  1906,  p.  783. — ^Evebmann  and  Kendall,  A 
Oomparison  of  the  Ohub-Mackerels  of  the  Atlantic  and  Pacific  Oceans, 
Proc.  U.  S.  Nat.  Mua,  vol.  38,  1910,  pp.  327-828. 

Scomber  coUaa  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sci.  Phila., 
1899,  p.  344.— Dklpin,  Cat  Peces  de  Chile,  1901,  p.  49.— Steindachneb, 
Herpet-ichthyol.,  Ergebnisse  einer  Relse  nach  SUdamerika,  Denkscher. 
Akad.  Wiss.  Wiefl.,  vol.  72,  1902,  p.  37  (not  of  Gmelin). 

One  specimen,  field  No.  09167,  28.8  cm.  in  length,  from  Chimbote, 
taken  with  a  hook  and  line  near  the  pier;  and  one  specimen,  field, 
No.  09619,  26  cm.  in  length,  from  Lobos  de  Tierra.  Head  3.22  in 
length ;  depth  4.6 ;  eye  3.6  in  head ;  snout  8.22 ;  maxillary  2.6 ;  inter- 
orbital  4.73;  pectoral  2.86;  distance  from  tip  of  snout  to  origin  of 
first  dorsal  2.67  in  length;  distance  from  first  dorsal  to  origin  of 
second  dorsal  8.88;  distance  from  tip  of  lower  jaw  to  base  of  ventral 
2.66;  D.  IX-I,  Il-I-I-I-I-I;  A.  I-I,  II-I-I-I-I-I ;  scales  about 
16-210-84;  gillrakers  long  and  slender,  12+28,  longest  1.6  in  eye; 
each  gillraker  is  armed  with  long  slender  teeth.  Spinous  dorsal 
high,  third  dorsal  spine  highest,  2.41  in  head;  caudal  forked;  ven- 
trals  short,  2.96  in  head ;  pectorals  short. 

Color  in  alcohol,  back  bluish  with  26  to  80  wavy,  dark-blue  streaks 
extending  down  to  middle  of  side ;  below  these  numerous  dark  spots, 
belly  pale  silvery;  axil  of  pectoral  black;  area  around  base  of 
spinous  dorsal  crossed  by  6  narrow  black  bands. 

This  species  is  distinct  from  the  Atlantic  form.  Scomber  coUas 
Gmelin,  a^  has  been  shown  by  Evermann  and  KendalL 


Genus  SCOMBER  Linnaeus. 


Yft.  8C0MBEB  JAPONICUS  mtmUajtu 


OABALLA. 


Plate  5,  fig.  1. 
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Genus  SARDA  Cuyier. 

7f.  8ABDA  CHILBNSI8  (CoTtor  and  ValendamM). 
OHAHOILLA;  8AEAJ0HZ;  BOHITO. 

Pelamyi  chUensis  Cxtvieb  and  Valenciennes,  Hist.  Nat.  Poiss.,  vol  8,  1881, 
p.  168;  Valparaiso.— Gay,  Hist.  CJlille,  Zool.,  vol.  2, 1848,  p.  224.— Stein- 
DACHNEB,  Iclitli.-Notlzen,  vol.  7,  1868,  p.  25. — Kitahaba,  Joom.  Fish. 
Bur.  Tokyo,  vol.  6,  pt  1,  1897,  p.  3,  pi.  4,  fig.  10. 

Barda  chUenais  Jordan  and  Gilbert,  Proc.  U.  S.  Nat  Mas.,  voL  8,  1880, 
p.  27. — Jordan  and  Evermann,  Fishes  North  and  Mid.  Amer.,  vol.  1, 
1896,  p.  872. — ^Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sd. 
Phlla.,  1899,  p.  845.— Delfin,  Cat.  Feces  de  Chile,  1901,  p.  50.— Gilbbbt 
and  Stabxs,  Fishes  of  Panama  Bay,  Mem.  California  Acad.  ScL,  vol. 
4,  1904,  p.  68. — Stabks,  Fishes  from  Eucador  and  Pern,  Proc  U.  S. 
Nat  Mns.,  vol.  30,  1906,  p.  784. 

One  specimen,  field,  No.  09668,  43  cm.  long,  from  Callao. 

Head  3.68  in  length ;  depth  4.15 ;  eye  8  in  head ;  snout  2.92 ;  maxil- 
lary 2.15;  interorbital  3.29;  pectoral  2.16;  D.  XVIII-I,  IS-VIII; 
A.  II,  11-VI. 

Body  fusiform,  elongate;  head  long;  snout  pointed,  conical;  jaws 
gubequal;  teeth  in  jaws  in  a  single  row,  strong,  conical,  curved,  about 
40  in  each  jaw;  similar  teeth  on  palatines,  none  on  vomer;  maxillary 
reaching  vertical  from  posterior  border  of  pupil  (agreeing  with  Gil- 
bert and  Starks's  description  of  Panama  individuals  and  not  with 
Jordan  and  Evermann,  p.  872,  1896) ;  gillrakers  long  and  slender, 
8+16  (in  this  respect  agreeing  more  closely  with  Jordan  and  Ever- 
mann) ;  longest  gillraker  longer  than  diameter  of  eye,  2.40  in  snout. 
Corselet  well  developed;  lateral  line  wavy,  curved  sharply  upward, 
under  posterior  third  of  soft  dorsal ;  ventrals  short,  2.96  in  head. 

Color  in  alcohol,  bluish  on  back,  becoming  reddish  brown  on  belly ; 
fins  dusky. 

Genus  SCOMBEROMORUS  Lac^pMe. 

$9.  SCOMBBBOMORUS  SIERRA  Jordan  and  Sterfcs. 

8oofnberotnoru9  sierra  Jobdan  and  Stabks,  Fishes  of  Sinaloa,  Proc.  Cali- 
fornia Acad.  ScL,  ser.  2,  voL  5,  1S95,  p.  428;  MasaUan. — J(«dan  and 
EvEBMANN,  Fishes  North  and  Mid.  Amer.,  vol.  1,  1896,  p.  874. — Gilbebt 
and  Stabxs,  Fishes  of  Panama  Bay,  Mem.  Gal.  Acad.  Sd.,  vol.  4,  1904, 
p.  68. 

One  specimen,  field  No.  09569,  56  cm.  long,  from  Paita. 

Head  4.8  in  length;  depth  6.5;  eye  6.66  in  head;  snout  2.84; 
maxillary  1.75;  pectoral  1.56  in  head,  7.6  in  length;  D.  XVn-16- 
VITI;  A.  II,  15-Vni. 
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Body  slender,  elongate,  somewhat  compressed  anteriorly;  snout 
pointed;  mouth  large,  oblique;  maxillary  reaching  to  vertical  from 
posterior  border  of  orbit;  jaws  subequal;  teeth  in  jaws  in  a  single 
row,  long,  compressed,  83  fully  developed  teeth  in  the  upper  jaw  and 
30  in  the  lower;  broad  bands  of  villiform  teeth  on  vomer  and  pala- 
tines; gillrakers  3+13. 

Distance  from  tip  of  snout  to  first  dorsal  4.1  in  length ;  to  second 
dorsal  1.81 ;  height  of  longest  rays  of  soft  dorsal  1.75  in  head ;  soft 
dorsal  and  anal  falcate;  ventrals  short,  1.5  in  snout;  lateral  line  un- 
dulating. 

Color  in  life,  bluish  above,  silvery  below ;  sides  with  bronze  spots. 
In  spirits  our  specimen  has  four  rows  of  round,  dusky  spots  below 
lateral  line,  these  most  distinct  before  soft  dorsal. 

Family  XIPHIIDAE. 

THE  BWOBDrZBEEB. 

Genus  XIPHIAS  Linnaeiis. 

81.  XIPHIAS  6LADIUS  LimuMOB. 

XiphiM  gladius  Linnaeus,  Syst.  Nat.,  ed.  10, 1758,  p.  248. — Jordan  and  Gil- 
bert, Synopsis,  1883,  p.  420. — Jordan  and  Evbrmann,  Fishes  North 
and  Mid.  Amer.,  vol.  1,  1896,  p.  894.— Delfin,  Cat.  Feces  de  Chile, 
1901,  p.  51. 

Xiphiua  gladius  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Sci.  Phlla., 
1899,  p.  346. 

We  know  of  no  record  for  Peru  of  this  widely  distributed  species; 
it  has  been  recorded  from  the  coast  of  California  and  from  Iquique 
and  Talcahuano.  Chile,  and  imdoubtedly  occurs  within  Peruvian 
waters. 

Family  CARANGIDAE. 

TEE  PANJANOB  OB  PAXPANOS. 


KIT  TO  GBNliBA. 

a\  Premazillaries  not  protractile  (except  in  very  yonng) ;  soft  dorsal  rimilar 
to  anal ;  lateral  line  unarmed ;  dorsal  spines  feeble,  7  in  number,  connected ; 

anal  spines  weak ;  pectoral  fins  long  Neptomenus,  p.  57. 

a\  Premaxillaries  protractile. 
h\  Anal  fin  mnch  shorter  than  soft  dorsal ;  its  base  not  longer  than  abdomen ; 
pectoral  fin  short,  not  falcate, 
c*.  Maxillary  with  a  distinct  supplemental  bone ;  membrane  of  dorsal  spines 

persistent  Seriola,  p.  5a 

<f .  MaxiUary  without  supplemental  bone  TrachMMtuSy  p.  62. 

ft^.  Anal  fin  about  as  long  as  soft  dorsal,  its  base  longer  than  abdomen ;  max- 
Ulary  with  a  supplemental  bone;  lateral  Une  arched  anteriorly,  usually 
armed  posteriorly;  pectoral  long,  falcate— 
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<f.  Dorsal  and  anal  each  with  a  single  detached  finlet;  body  slender. 

Decapterua,  p.  58. 

<f.  Dorsal  and  anal  without  finlets. 

e^.  Lateral  line  with  well-developed  scutes  for  Its  entire  length;  body 

elongate  Trachurm,  p.  59. 

e".  Lateral  line  with  scutes  on  Its  straight  posterior  portion  only  (these 
sometimes  very  few  and  small,  especially  In  those  species  with  the 
body  much  compressed). 
f.  Body  oblong  or  more  or  less  elevated,  not  as  below;  teeth  of  Jaws 
in  few  series,  or  In  one  series,  unequal,  or  at  least  not  forming 
vllllform  bands,  outer  series  above  usually  enlarged,  lower  teeth 
usually  unlserlal;  vomer  and  palatines  with  teeth;  maxillary 

broad  Caranx,  p.  61. 

f.  Body  broad-ovate,  very  strongly  compressed,  Its  outlines  every- 
where trenchant,  anterior  profile  nearly  vertical,  scutes  almost 

obsolete  Vomer,  p.  02. 

e^.  Lateral  line  without  any  scutes;  body  short  and  elevated,  strongly 
compressed  Selene,  p.  62. 


Genus  NEPTOMENUS  Gttnther. 

81.  NEPTOMENUS  CRA88U8  SUrfcs. 
(JOJIMOBA;  OOJIMOBZTA. 

Neptomenus  crassu8  Stabks,  Fishes  from  Ecuador  and  Peru,  Proc.  U.  S. 
Nat  Mus.,  vol.  30,  1906,  p.  784,  fig.  8;  Gallao,  Peru. 

Three  specimens,  field  Nos.  09660,  09662,  and  09664,  respectively, 
20.8,  23,  and  26  cm.  in  length,  from  Callao,  and  two  specimens,  field 
Nos.  543-4,  18.5  and  16.8  cm.  in  length,  from  Mollendo. 

Head  2.75  to  3.3  in  length;  depth  3  to  3.3;  eye  4  to  5  in  head; 
snout  3.55  to  3.85 ;  maxillary  3  to  3.25 ;  interorbital  3  to  3.25;  pectoral 
1  to  1.15;  D.  VII,  1,  25-7;  A.  II,  18-21;  scales  small,  about  15-85 
to  90-33. 

Measurements  of  an  individual  26  cm.  in  length  from  Callao :  head 
2.96  in  length;  depth  3.1;  eye  4.75  in  head;  snout  3.73*,  maxillary 
3.22;  interorbital  3.03;  pectoral  1;  D.  VII,  1,  27;  A.  II,  27;  scales 
15-85-33,  pores  90. 

Body  short,  rather  deep,  compressed,  ventral  outline  more  strongly 
arched  than  dorsal,  base  of  anal  oblique,  caudal  x>eduncle  slender,  its 
depth  equal  to  diameter  of  eye;  head  large;  snout  blimt,  broadly 
rounded;  interorbital  broad,  convex,  1.5  times  horizontal  diameter 
of  eye ;  eye  large,  center  of  eye  on  level  with  tip  of  upper  jaw ;  mouth 
moderate,  oblique;  maxillary  reaching  nearly  to  the  vertical  from  the 
anterior  border  of  the  pupil;  maxillary  not  protractile,  skin  of  tip 
of  snout  continuous  with  that  of  upper  lip ;  teeth  five,  viUif orm,  in  a 
single  row  in  each  jaw;  no  teeth  on  vomer  or  palatines,  jaws  sub- 
equal  ;  nostrils  small,  close  together,  nearer  tip  of  snout  than  anterior 
margin  of  eye;  preorfoital  very  narrow,  one-half  diameter  of  pupil; 
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entire  margin  of  preopercle  with  fine,  rather  widely  separated,  den- 
ticulations,  these  covered  by  membranes  or  the  tips  rarely  projecting; 
vertical  border  of  preopercle  «oncave,  the  angle  evenly  roimded,  gill- 
rakers  long  and  slender,  longest  1.75  in  eye,  6+17;  scales  miall^ 
cycloid,  regular  in  arrangement;  lateral  line  nearly  straight;  cheek 
and  opercle  with  thin  scales,  rest  of  head  naked.  Dorsal  spines  weak, 
short,  fitting  into  a  groove,  anterior  rays  of  soft  dorsal  and  anal 
longest,  longest  rays  about  3  in  head;  caudal  deeply  forked;  anal 
spines  very  weak;  ventrals  short,  their  tips  reaching  midway  from 
base  of  ventrals  to  posterior  border  of  vent;  pectoral  long,  falcate,  tip 
reaching  to  above  origin  of  anal. 

Color  in  alcohol :  Brownish,  dusky  on  back  and  light  on  belly ;  top 
of  head  black ;  fins  dusky,  axil  of  pectoral  dark.  Smaller  individuals 
are  silvery  in  coloration. 

Doctor  Coker  states  these  are  small  individuals  of  a  large  species 
of  fair  rank. 

This  species  resembles  very  closely  N.  hrama  from  New  Zealand. 


Seriola  peruana  Steindachneb,  Ichth.  Beltr.,  vol.  11,  1881,  p.  13,  fig.  1, 
la;  CaUao. — ^Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Set 
Phila.,  18»9,  p.  347. 


Caranw  scomhrinus  Valenciknnhb,  Voy.  de  la  Venus,  1846.  p.  832,  pi.  7, 

fig.  1;  Galapagos  Islands. 
Decapterus  icombriwus  Jobdan  and  Eyebmann,  Fishes  North  and  Mid. 

Amer.,  vol.  1,  1896,  p.  906. 
Deoapturus  scombrinui  Snodorass  and  Hellis,  Shore  Fishes  Galapagos 

Islands,  Proc.  Washington  Acad.  Sci.,  vol.  6,  1905,  p.  862. 

One  specimen,  field  No.  09676,  28.5  cm.  in  length,  from  Lobos  de 
Afuero. 

Head  3.54  in  length;  depth  4.75;  eye  4.1;  snout  3.45;  maxillary 
3.04;  interorbital  5.51;  pectoral  1.52;  D.  VHI-I,  33-1;  A.  H-I,  2a-l; 
scutes  38. 

Body  fusiform,  caudal  pedimcle  narrow,  depressed,  its  height  1.5 
in  eye ;  snout  pointed ;  eye  moderate,  nearly  as  long  as  snout ;  mouth 
oblique;  maxillary  not  reaching  vertical  from  anterior  border  of 
eye;  teeth  in  upper  jaw  very  small,  few  in  number  in  front  of  jaw; 
a  single  row  of  larger  teeth  in  lower  jaw ;  no  teeth  on  vomer  and  pala- 
tines; a  median,  longitudinal  row  on  the  tongue. 


Genus  SERIOLA  Cuvier. 


St.  SERIOLA  PERUANA  Stofaidftdmar. 


Genas  DECAPTERUS  Bleeker. 


S4.  DECAPTERUS  SCOMBRINUS  (ValcndnuiM). 


JXTBEL  FIMO. 
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Scales  small ;  cheeks  and  opercles  scaly,  rest  of  head  naked ;  lateral 
line  with  a  moderate  arch  becoming  straight  above  fourth  anal  ray ; 
scales  of  lateral  line  enlarged ;  scutes  rather  weak. 

Dorsal  spines  weak,  fitting  into  a  groove;  first  spine  very  weak; 
fourth  dorsal  spine  longest,  2.66  in  head ;  anterior  soft  rays  of  dorsal 
and  anal  longest;  dorsal  and  anal  each  with  a  detached  finlet;  caudal 
forked;  ventrals  small,  their  tips  reaching  one-third  the  distance 
from  base  to  soft  rays  of  anal. 

Color  in  alcohol,  dusky  blue  on  back  becoming  silvery,  tinged 
with  yellow  on  belly ;  fins  dusky ;  a  dark  area  at  tip  of  opercle  and  in 
axil  of  pectoral. 

We  have  provisionally  identified  this  species  as  D.  scombrnims.  It 
appears  to  agree  very  well  with  Snodgrass  and  Heller's  description 
of  individuals  from  the  Galapagos  Islands.  The  fin  counts  of  our 
specimen  agree  more  closely  with  those  given  in  their  table  of 
measurements^  than  with  those  given  in  the  description.  We  have 
compared  this  specimen  with  ah  example  of  Z>.  aanctaehelenae^  V2,\ 
inches  long,  from  Easter  Island,  from  which  it  differs  in  having  the 
body  not  tapering  so  sharply  anteriorly  and  posteriorly;  the  head 
longer,  snout  not  so  pointed,  eye  smaller,  and  the  interorbital 
narrower. 


Caranx  gymmetricua  Atses,  Proc.  California  Acad.  ScL,  vol.  1,  1S55,  p.  02. 
Caranof  (Trachurua)  cuvieri  Stkindachnicb,  Ichth.  Beitr.,  vol.  1,  1876, 

p.  16;  Talcahuano,  Gallao,  Juan  Pemandes,  Galapagos. 
Trachurus  picturatua  Jordan  and  Bvebmann,  Fishes  North  and  Mid. 

Amer.,  vol.  1,  1896,  p.  909;  not  of  Bowdlch.— Abbott,  Marine  Fishes 

of  Pern,  Proc.  Acad.  Nat.  Sd.  Phlla.,  1899,  p.  846.— Deuin,  Gat.  Pisces 

de  ChUe,  1901,  p.  54. 

One  specimen,  No.  09714,  44  cm.  in  length,  and  three  speci- 
mens, No.  413,  11.3  to  14.2  cm.  in  l^gth,  from  Callao,  and  one 
specimen.  No.  09489,  9.2  cm,  in  length,  and  two  specimens,  No, 
09454, 7.8  and  7.7  cm.  in  length,  from  Lobos  de  Afuera. 

Head  3.27  in  length ;  depth  4.2 ;  eye  7.1  in  head ;  snout  3.6 ;  max- 
illary 2.9;  interorbital  5.73;  pectoral  1.1;  D.  VIII-1, 33;  A.  H-I,  28; 
scutes  in  xjurved  part  of  lateral  line,  54;  in  straight  part,  47;  length 
of  curved  part  lateral  line,  1.06  in  straight  part. 

Body  elongate,  spindle-shaped  (compressed  in  the  young) ;  caudal 
peduncle  very  slender,  its  depth  about  2  in  eye;  head  large,  snout 


Genua  TRACHURUS  Rafinesqae. 


U.  TBACHURUS  STMMBTRICUS  (Ajtm). 


JUBSL;  JTrB£L-OZTO. 


Plate  5,  fig.  2. 


1  Shore  Fishes,  Galapagos  Islands,  p.  863. 
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pointed,  lower  jaw  projecting  about  two-thirds  diameter  of  pupil 
beyond  upper;  eye  large,  its  horizontal  diameter  nearly  as  \(mg  as 
snout,  longer  than  interorbital  width ;  mouth  large,  maxillary  reach- 
ing vertical  from  anterior  border  of  eye,  posterior  edge  broad,  one- 
half  diameter  of  eye ;  teeth  small,  conical,  in  a  narrow  band  in  each 
jaw,  the  bands  separated  by  a  short  interspace  in  front  of  jaws; 
teeth  on  vomer,  palatines  and  tongue  minute;  nostrils  small,  close 
together,  above  and  a  little  in  front  of  eyes;  border  of  preopercle 
with  fine  denticulations,  vertical  border  nearly  straight,  angle 
rounded. 

Spinous  dorsal  fitting  into  a  groove;  third  dorsal  spine  longest, 
2.1  in  head;  anterior  rays  of  dorsal  and  anal  longest;  caudal  deeply 
forked;  two  strong  spines  before  anal,  connected  by  membrane; 
tips  of  ventrals  reaching  halfway  from  their  base  to  second  anal 
spine;  pectoral  long,  falcate,  nearly  as  long  as,  or  equaling,  length 
of  head.  Scales  small,  lateral  line  armed  throughout  with  plates, 
those  anteriorly  crowded,  those  on  straight  part  each  armed  with  a 
strong  spine;  little  difference  in  height  of  scutes  on  curved  and 
straight  portion  of  lateral  line.  Color  in  alcohol:  Back  dusky,  be- 
coming silvery  on  sides  and  belly;  ventral  surface  tinged  with  yel- 
low ;  border  of  opercle  above  base  of  pectoral  black. 

This  description  is  based  on  a  specimen  44  cm.  long  from  Callao. 

Measurements  of  an  individual  14.2  cm.  in  length;  head  2.95  in 
length;  depth  3.87;  eye  3.45;  snout  3.45;  maxillary  2.92;  inter- 
orbital 6.33;  pectoral  1.26;  scutes  47+47;  D.  VIII-I,  32;  A.  II-I,  28. 

An  examination  of  individuals  in  the  United  States  National 
Museum  appears  to  bear  out  the  statement  that  the  common  Mediter- 
ranean and  North  Sea  or  Atlantic  form  are  distinct ;  the  latter  and 
the  Japanese  species  are  similar  but  distinct  from  the  species  found 
on  the  Pacific  coast  of  America.  In  the  examples  examined  it  was 
found  that  in  the  Japanese  species  the  scutes  were  35  or  36+34  or  85 ; 
in  an  individual  from  the  North  Sea  35+36;  in  the  Mediterranean 
41  or  42+42;  in  the  species  found  on  the  Pacific  coast  of  America 
46  to  56+42  to  51. 

As  the  original  description  of  T.  trachurus  was  based  on  specimens 
from  the  Mediterranean,  it  appears  that  this  name  should  replace 
T,  mediterraneiiSy  the  conunon  species  f  oimd  there.  In  that  case  the 
North  Atlantic  form  would  become  T.  semispinosus  (Nilsson)  and 
our  Pacific  form  T,  syimnetrieus.  A  much  larger  and  more  widely 
distributed  lot  of  specimens  is  needed,  as  the  species  appears  to  be 
quite  variable. 

T.  symmetricus  is  found  on  the  west  coast  of  America  from  Cali- 
fornia to  Chile  and  the  Galapagos  Archipelago. 
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Genus  CARANX  Lac^pMe. 
KIT  TO  sracias. 

a\  Not  more  than  25  rays  in  dorsal  and  20  in  the  anal;  D.  VIII-I,  28;  A. 

II-I,  20 ;  developed  scutes  47  to  50 ;  breast  scaly  cabaUus,  p.  01. 

a\  Dorsal  rays  more  than  25;  anal  rays  more  than  20;  D.  IX-I,  28;  A. 

II,  28  peruamis,  p.  62. 

8i.  CARANX  GABALLUS  GttntlMr. 

Plate  5,  fig.  3. 

Trachuru^  boop»  Qirasd,  Pacific  R.  R.  Surv.,  vol.  10.  Pish.,  1858,  p.  108;  San 

Diego ;  not  Caranw  hoops  Cuvier  and  Valenciennes. 
Caranx  cahallus  OitNTHKB,  Plsli.  CJentr.  Amer.,  1860,  p.  431;  Panama. — 

BvERMANN  and  Jenkins,  Proc.  U.  S.  Nat.  Mus.,  vol.  14,  1891,  p.  138; 

Guaymas. — ^Joboan  and  Evebmann,  Fishes  North  and  Mid.  Amer.,  vol. 

1,  1896,  p.  922. — Gilbert  and  Stabks,  Fishes  of  Panama  Bay»  Mem. 

California  Acad.  ScL,  vol.  4,  1904,  p.  78. 
Caranx  girardi  Steindachneb,  Ichth.  Notizen,  \ol.  14,  1869,  p.  25;  San 

Diego. 

Caranx  hoops  Gill,  Proc.  Acad.  Nat  Scl.  Phila.,  1862,  p.  261. 

One  specimen,  field  Na  09693,  42  cm.  long,  from  Lobos  de  Tierra, 
taken  with  a  trolling  line  along  with  Sierras." 

Head  3.55  in  length;  depth  3.55;  eye  4.65  in  head;  snout  3.58; 
maxillary  2.51 ;  interorbital  3.21 ;  pectoral  long,  falcate,  2.8  in  length ; 
D.  VIII-I,  23;  A.  II-I,  20;  scutes  47. 

Body  elongate,  not  strongly  compressed ;  arch  of  dorsal  and  ven- 
tral outline  equal ;  caudal  peduncle  depressed,  its  least  height  about 
one-half  its  breadth;  head  short,  snout  pointed,  upper  profile  con- 
vex; eye  large;  adipose  eyelids  well  developed;  mouth  small;  jaws 
equal ;  maxillary  reaching  vertical  from  anterior  border  of  pupil,  its 
greatest  breadth  equal  to  diameter  of  that  portion  of  eye  not  cov- 
ered by  adipose  eyelid;  teeth  small,  villiform,  in  a  narrow  band  in 
the  upper  jaw,  outer  row  slightly  larger;  in  a  single  row  in  lower 
jaw ;  small  teeth  on  tongue,  vomer,  and  palatines. 

Scales  small,  a  small  area  on  cheek  and  upper  part  of  opercle 
scaled,  rest  of  head  naked;  breast  scaly;  curve  of  lateral  line  low,  be- 
coming straight  under  origin  of  soft  dorsal ;  scutes  on  caudal  pedun- 
cle stout,  very  broad,  from  below  last  ray  of  dorsal  to  base  of  caudal, 
six  scutes;  pectoral  much  longer  than  head,  tip  reaching  to  below 
ninth  dorsal  ray;  ventrals  very  short,  tips  reaching  halfway  from 
base  to  first  anal  spine.  Color  in  alcohol,  dusky  blue  or  green  on 
back;  belly  silvery  tinged  with  golden;  a  black  area  on  posterior 
border  of  opercle  above  base  of  pectoral ;  axil  of  pectoral  black ;  fins 
dusky. 

This  individual  agrees  very  well  with  an  example  a  foot  long  from 
Panama. 

This  species  is  found  from  San  Diego  to  Peru  and  the  Galapagos 
Archipelago. 
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87.  CARANX  PEBUANUS  TschndL 

Carantt  peruanus  Tschudi,  Fauna  Peruana,  Ichth.,  1845,  p.  19. — Abbott, 
Marine  Flahes  of  Peru,  Proc.  Acad.  Nat.  Sci.  PhUa.,  1889,  p.  346. 

A  doubtful  species;  recorded  by  Tscbudi,  also  by  Abbott,  from 
Peru. 

Genus  VOMER  Cuvier  and  ValencienneB. 

88.  VOMER  SETIPINNIS  (MltehUl). 

Zeu8  setipinnis  Mitchell,  Trans.  Lit.  Phllos.  Soc.  New  York,  1815,  p.  384 ; 
New  York. 

Vomer  setipinnis  Jordan  and  Evebmann,  Fishes  North  and  Mid.  Amer., 
vol.  1,  1896,  p.  934 ;  vol.  4,  1900,  p.  144,  fig.  392.— Gilbebt  and  Stabks, 
Fishes  of  Panama  Bay,  Mem.  Galifornle  Acad.  Sci.,  vol.  4,  1904,  p.  80.— 
Stabks,  Fishes  from  Ecuador  and  Peru,  Proc.  U.  S.  Nat  Mus.,  vol.  30, 
1906,  p.  786. 

Vomer  gabonensis  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sci. 
Phlla.,  1899,  p.  347;  not  of  Guichenot. 

Genus  SELENE  Lac^pMe. 

8f.  SELENE  VOMEB  (Llnnftrai). 
OABALLITO. 

Zeus  vomer  Linnaeus,  Syst.  Nat.,  ed.  10,  1758,  p.  266 ;  America. 

Selene  vomer  Evebmann  and  Jenkins,  Proc.  U.  S.  Nat  Mus.,  voL  14,  1891, 

p.  138;  Guaymas. — Jordan  and  Evebmann,  Fishes  North  and  Mid. 

Amer.,  vol.  1,  1896,  p.  936;  vol.  4,  1900,  pis.  144,  145,  figs.  393,  S93a.— 

GiLBEBT  and  Stabks,  Fishes  of  Panama  Bay,  Mem.  Gal.  Acad.  Sci.,  vol. 

4,  1904,  p.  82. — Stabks,  Fishes  from  Ecuador  and  Peru,  Proc.  U.  S. 

Nat  Mus.,  vol.  30,  1906,  p.  786. 

A  single  small  example,  field  No.  1002,  6.5  cm.  in  length,  from 
Tumbes,  taken  with  a  casting  net  at  the  mouth  of  the  Tumbes  River. 
There  are  22  dorsal  and  19  anal  rays;  the  filamentous  dorsal  spine  is 
0.86  total  length ;  ventrals  2.82,  filamentous. 

Genus  TRACHINOTUS  L&ciphde. 
to.  TBACHINOTUS  PALOICA  Joidan  and  Starfcs. 
PAKFABO. 

Plate  6,  fig.  1. 

Trachinotus  paloma  Jobdan  and  Stabks  in  Jordan,  Fishes  of  Slnaloa, 
Proc.  Gal.  Acad.  Set,  ser.  2,  vol.  5,  1895,  p.  437. — ^Jobdan  and  Eveb- 
mann, Fishes  North  and  Mid.  Amer.,  vol.  1,  1896,  p.  945. — Gilbebt  and 
Stabks,  Fishes  of  Panama  Bay,  Mem.  Gallfornla  Acad.  Sci.,  vol.  4, 
1904,  p.  84. — Stabks,  Fishes  from  Ecuador  and  Peru,  Proc.  U.  S. 
Nat  Mus.,  vol  .30,  1906,  p.  786. 

One  specimen,  field  No.  09725,  88  cm.  long,  from  Lobos  de  Tierra. 
Head  4.86  in  length;  depth  2.6;  eye  5.66  in  head;  snout  8.4;  maxil- 
lary 2.88;  pectoral  1.21;  D.  VII-I,  25;  A.  II-I,  28. 
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Body  deep,  strongly  compressed,  greatest  depth  under  origin  of 
soft  dorsal ;  dorsal  outline  strongly  and  evenly  arched ;  snout  blunt- 
ish;  interorbital  high,  evenly  arched,  somewhat  compressed;  eye 
small,  anterior  in  position;  mouth  moderate,  nearly  horizontal; 
jaws  subequal;  maxillary  reaching  vertical  at  middle  of  eye;  teeth 
in  lower  jaw  in  a  narrow  villiform  band,  those  in  upper  jaw  small, 
confined  mainly  to  a  single  row;  angle  of  preopercle  rounded,  with 
a  long  downward  curve.  Scales  small,  smooth;  lateral  line  nearly 
straight;  head  without  scales.  Dorsal  spines  short,  stout,  not  con- 
nected by  membrane;  soft  dorsal  and  anal  falcate;  caudal  forked; 
ventrals  small,  their  tips  reach  midway  from  base  to  origin  of  anal ; 
pectorals  short.  Gillrakers  slender,  5+12,  the  last  three  given  in 
this  count  are  rudimentary,  the  longest  is  about  half  the  diameter  of 
the  eye. 

Color  in  alcohol :  Back  dusky  bluish ;  sides  and  belly  silvery,  tinged 
with  salmon  or  yellowish ;  head  and  fins  tinged  with  salmon ;  top  of 
bead,  dorsal,  caudal,  and  pectorals,  dusky. 

Cape  San  Lucas,  Mazatlan,  southward  to  Peru. 

Family  STROMATEIDAE. 

THE  riATOLAS. 
KIT  TO  oairuA. 

a\  Ventral  fins  present  in  the  adult;  esophagus  with  longitudinal  pUcations; 
lateral  line  curved  anteriorly,  becoming  straight  before  reaching  the 
caudal  peduncle ;  body  ovate  Leirus,  p.  63. 

a\  Ventral  fins  absent  in  the  adult ;  esophagus  without  longitudinal  plications ; 
gill  membranes  not  Joined  to  the  isthmus;  pelvis  not  projecting  as  a 
spine  Stramateus,  p.  64. 

GenoB  LEIRUS  Lowe. 

fl.  LBIBUS  PBRUANUS  (Stelndaduatr). 

Centrolophu9  pentanus  STKmnACHifXE,  Ichth.  Beitr.  (I),  Sitzb.  Akad. 
Wlss.  Wien,  vol.  69,  1874,  p.  10;  CaUao;  Fauna  ChUensis.  1898,  p. 
299.— Abbott,  Marine  Fishes  of  Peru,  Proc  Acad,  Nat  Sci.  Phila., 
1899,  p.  847. 

LciruM  peruanus  Fobdicb,  Rev.  Amer.  Stramateidae,  Proc.  Acad.  Nat.  Sci. 

PhUa.,  1884,  p.  817.— Delfin,  Cat  Peces  de  Chile.  1901,  p.  58. 
Lirus  peruanms  Rxgan,  Ann.  Mag.  Nat  Hist,  (7)  vol.  10, 1902,  p.  200. 
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Genns  STROMATEUS  Linnaeiui. 

f  2.  STSOMATEUS  BIACULATUS  CuTler  and  ValendeniiM. 

Stromateus  maculatua  Cttvikb  and  Valencienivbs,  Hist.  Nat  Poi8&,  toL  8, 
1833,  p.  296  (399) ;  Valparaiso.-^BNYNS,  Zool.  Voy.  Beagle,  Fish., 
1839,  p.  74.— Gat,  Hlflt.  Chile,  Zool.,  vol.  2,  p.  248,  Atias  Ichth.,  1854, 
pi.  3bls,  fig.  1.— GtJNTHKB,  Cat.  FlBh.  Brit.  Mus.,  vol.  2,  1860,  p.  398.— 
Steindachneb,  Fauna  Chilensis,  1898,  p.  299.— Abbott,  Marine  Fishes 
of  Peru,  Proc.  Acad.  Nat.  Sci.  Phlla.,  1899,  p.  337.— Dbxpin,  Cat  Pecea 
de  Chile,  1901,  p.  57.— Rbgan,  Fish.  Fam.  Stromateidae,  Ann.  Mag. 
Nat  Hist.,  ser.  7,  vol.  10,  1902,  p.  204. 


Amia  reirosella  Gill,  Proc.  Acad.  Nat.  Scl.  Phila.,  1862,  p.  251 ;  Cape  San 
Lucas. 

Apogon  retroaella  Jobdan,  Fishes  of  Sinaloa,  Proc.  California  Acad.  Scl. 
1895,  p.  442,  pi.  37. — Jobdan  and  Evebmann,  Fishes  of  North  and  Mid. 
America,  vol.  1,  1896,  p.  1108. 

Four  specimens,  field  No.  09446,  6.8  to  7.6  cm.  long,  from  Lobos 
de  Afuera. 

Head  2.4  in  length ;  depth  2.85 ;  eye  3.42  in  head ;  snout  4 ;  maxillary 
1.95 ;  interorbital  3.42 ;  D.  VI-I,  9 ;  A.  II,  8 ;  scales  2i-25  (+4)-9. 

Body  angular,  rather  thick  anteriorly,  somewhat  compressed  poste- 
riorly; caudal  peduncle  long,  rather  broad,  its  depth  2.5  in  head; 
head  large;  mouth  large,  oblique,  the  maxillary  reaching  past  the 
vertical  from  posterior  border  of  pupil ;  eye  very  large,  its  diameter 
greater  than  the  length  of  the  snout ;  teeth  small,  the  outer  row  little 
enlarged;  interorbital  broad,  flat,  equal  to  diameter  of  eye;  vertical 
border  of  preopercle  finely  serrulate.  Spinous  dorsal  low,  second 
spine  longest,  2.75  in  head ;  soft  dorsal  higher,  1.8  in  head ;  caudal 
lunate;  anal  spines  weak,  the  second  one-half  longest  ray;  ventrals 
under  pectorals,  tips  reaching  to  base  of  anal ;  pectorals  longer  than 
ventrals,  their  tips  reaching  above  middle  of  anal,  length  1.6  in  head. 

Color  in  alcohol,  dusky  yellow,  everywhere  punctulate  with  brown ; 
a  black  stripe  from  eye'  around  snout;  spinous  dorsal  tipped  with 
dusky;  a  large  area  on  distal  part  of  soft  dorsal  dusky  black;  a  short 
black  bar  from  middle  of  soft  dorsal  to  below  lateral  line.  (The 
above  description  is  based  on  the  largest  specimen.) 

Color  in  life,  a  bright  but  thinnish  crimson,  speckled  dusky-like 
silver  showing  through  a  thin  crimson  film ;  crimson  color  and  dusky 
specks  show  chiefly  on  posterior  margins  of  scales;  silver  showing 
chiefly  in  centers;  less  dusky  below;  a  short  black  bar  on  upper  half 


Family  CHEILODIPTERIDAE. 


THE  OABDIlf  AL  FISHES. 


Genus  AMIA  Gronow. 


M.  AMIA  BBTROSELLA  Gffl. 
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of  body,  re&ching  ventrally  from  beneath  middle  of  second  dorsal; 
spinous  dorsal  with  a  rather  indefinite  black  spot  on  its  anterior 
part;  soft  dorsal  tipped  with  black  anteriorly;  caudal  sometimes 
slightly  tipped  with  black ;  a  horizontal  black  stripe,  varying  in  dis- 
tinctness in  different  specimens,  passing  from  eye  to  eye  .around  end 
of  snout. 

A  comparison  of  these  specimens  with  examples  of  A.  dovii  from 
Perico  Island,  Panama  Bay,  leads  us  to  the  same  conclusion  as  that 
reached  by  Gilbert  and  Starks  in  Fishes  of  Panama  Bay,  that  the 
only  apparent  difference  between  the  two  species  is  one  of  coloration. 
These  examples  of  A.  dovii  have  a  brown  area  on  caudal  peduncle; 
soft  dorsal  and  anal  tipped  with  dusky  black;  a  very  indistinct  trace 
of  a  band  across  opercles,  through  eye,  around  tip  of  snout. 

Family  SERRANIDAE. 

THE  SEA  BA88Z8. 

KBT  TO  OBNDBA. 

a\  MaxUlary  with  a  distinct  supplemental  bone  (rarely  obscured  by  the  skin) ; 
dorsal  usually  divided  or  deeply  notched. 
J}\  Inner  teeth  of  Jaws  not  depressible  or  hinged. 

c*.  Canine  teeth  more  or  less  developed  AcanthUtius,  p.  68. 

C5*.  No  canine  teeth  Eemilutjanu8,p,Q7. 

h\  Inner  teeth  of  Jaws  depressible  or  hinged. 

d\  Parietal  crests  not  produced  forward  on  the  frontal. 

Epmephelus,  p.  69. 

<l".  Parietal  crests  produced  forward  on  the  frontals. 
e^.  Frontals  with  a  process  or  knob  on  each  side  behind  the  inter- 
orbital  area;  premaxlllaries  fitting  into  a  cavity  at  anterior  ex- 
tremity of  frontals ;  anal  rays  III,  8,  rarely  III,  9  Alphesies,  p.  69. 

6*.  Frontals  without  processes  on  the  upper  surface;  parietal  crests 
extending  to  between  orbits ;  premaxillary  processes  not  extending 
to  the  frontals.  Anal  fin  elongate,  its  rays  III,  11  or  III,  12,  (very 

rarely  III,  9  or  III,  10)   Mycteroperca,jp,70, 

a\  Maxillary  without  supplemental  bone. 

f.  Gillrakers  comparatively  short  and  wide  apart;  lateral  line  not 
running  close  to  the  back. 
g\  Dorsal  rays  XVI,  16;  anal  rays  III,  13;  palatine  teeth 

absent  Epelytes,  p.  71. 

0*,  Dorsal  rays  X,  11  to  15 ;  anal  rays  usually  III,  7. 
h\  Ventral  fins  inserted  below  or  more  or  less  behind  axil  of 
pectoral;  branchiostegals  7. 
i\  Dorsal  fin  with  4  or  6  spines  produced  in  long  filaments; 
dorsal  rays  X,  12 ;  or  X,  13 ;  preopercle  evenly  serrate ; 
preorbital  comparatively  broad ;  top  of  head,  cheeks,  and 
preorbital  finely  and  closely  scaled  to  tip  of  snout ;  snout 
long  and  low,  the  lower  Jaw  much  projecting;  caudal 
lunate;  scales  rather  small;  craninum  with  a  large 
smooth  area,  much  as  in  Serranus  and  PrUmodes;  body 
elongate,  Uttle  compressed;  gUlrakers  few  and  short 

Cratinus,  p.  72. 
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i\  Dorsal  without  long  fllamentsous  spines,  not  more  than  one 

of  Its  spines  specially  produced  PanUabras,  p.  73w 

h\  Ventral  fine  anterior,  inserted  more  or  less  in  advance  of 
axil  of  pectoral,  well  separated ;  upper  half  of  pectoral  fin 
usually  vertically  truncate. 
Preopercle  with  numerous  strong  diverging  spines  at  its 
angle,  these  spines  diverging  from  one  or  two  centers; 
preorbital  broader  than  maxillary,  which  is  widest  near 

its  middle;  scales  rather  large  Dipteclrum, p. TX 

p,  Preopercle  simply  and  rather  finely  serrate;  preorbital 

narrow   Prionode*,  p.  76l 

f.  Gillrakers  (in  American  species)  very  long,  slender,  and  close 
set ;  lateral  line  running  close  to  the  back. 

k\  Dorsal  spines  9,  all  low,  the  soft  rays  about  9. 
Caudal  fin  deeply  forked,  the  lobes  produced ;  scales 
small,  ctenoid ;  ventrals  long,  inserted  behind  axil  of 
pectoral ;  maxillary  scaly ;  frontal  r^on  flattish,  the 
supraoccipital  crest  very  prominent  .Paranthias,  p.  78. 
1^.  Dorsal  spines  10  or  more;  scales  not  very  small; 
preopercle  angular,  with  salient  teeth  at  its  angle; 
one  or  more  dorsal  spines  sometimes  filamentous; 
ventral  fins  long  Hemianthiaa,  p.  79. 

Genus  ACANTHISTIUS  GilL 

U.  ACANTHISTIUS  PICTUS  (Tiehadi). 
OHEBLO. 

Plate  6.  fig.  2. 

Plectropoma  pictum  Tschtjdi,  Fauna  Peruana,  Ichth.,  1845,  p.  5;  Ck>a8t  of 
Peru  and  Chile.— Gt^NTHEE,  Cat.  Fish.  Brit.  Mus.,  vol.  1.  1859.  p.  164. 

Alphestes  pictus  Jordan  and  Swain,  Proc.  U.  S.  Nat  Mus.,  voL  7,  1884, 
p.  895. 

Aoanthiatius  pictua  BomxNCEB,  Cat.  Fish.  Brit.  Mus.,  vol.  1,  1895,  p.  140.— 
Steindachneb,  Fauna  Chilensis,  1898,  p.  282. — Abbott,  Marine  Fishes 
of  Peru,  Proc.  Acad.  Nat  Sci.  Phila.,  1899,  p.  348.— Delfin,  Cat  Peces 
de  Chile,  1901,  p.  60. — Steindachneb,  Herpet.*ichthyol.,  Ergebnisse 
einer  Reise  nach  Sttdamerika,  Denkschr.  Akad.  Wiss.  Wien,  voL  72, 
p.  26,  1902 ;  Lima,  Peru. 

Two  specimens,  field  Nos.  09414-15,  respectively  22.4  and  19.6  cm. 
in  length,  from  Guanape  North  Island. 

Head  2.43  in  length;  depth  2.5;  eye  6  in  head;  snout  3.36;  inter- 
orbital  7.25;  maxillary  2.18;  pectoral  1.5;  D.  XI,  18;  A.  Ill,  9; 
scales  27-135-65. 

Body  short,  compressed,  rather  deep,  dorsal  outline  strongly 
arched;  depth  of  caudal  peduncle  about  3  in  head;  upper  profile  of 
head  from  tip  of  snout  to  base  of  dorsal,  straight  or  slightly  con- 
cave; lower  jaw  slightly  projecting;  mouth  large,  protractile;  tip  of 
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ne  Maxillary  reaching  to  or  behind  vertical  from  posterior  border  of 
73.  iipil;  patches  of  villiform  teeth  on  jaws,  vomer,  and  palatines;  an 
iuter  row  of  enlarged,  conical,  canine-like  teeth  in  jaws;  preopercle 
^strongly  serrate;  serrations  on  lower  border  enlarged,  antrorse; 
head,  body,  and  soft  parts  of  basal  portion  of  fins  covered  with 
small  ctenoid  scales;  insertion  of  dorsal  over  middle  of  opercle,  third 
dorsal  spine  longest,  3  in  head ;  soft  dorsal  evenly  rounded,  its  height 
2.75  in  head;  caudal  rounded;  anal  elongate,  rounded;  second  anal 
spine  longest,  3.2  in  head ;  tips  of  ventrals  reaching  posterior  border 
of  vent;  pectoral  broad,  subsjrmmetrical. 

Color  in  life  dark,  bronze  brown  with  somewhat  obscure  mottling 
of  reddish  and  a  lighter  color.  When  specimens  are  examined  more 
closely,  they  are  found  to  be  variable  in  coloring.  However,  the 
general  effect  may  be  described  as  follows:  Showing  rather  indis- 
tinctly through  the  general  body  color  which  is  dark  brown,  appear 
many  very  irregular  reddish  bars  and  spots,  and  other  bars  and  spots 
of  a  lighter  color,  generally  a  sort  of  bluish  gray.  Caudal  generally 
distinctly  spotted  and  mottled  with  bluish  gray ;  the  mottling  extends 
onto  the  soft  parts  of  fins  but  all  the  outer  parts  of  soft  fins  are 
u^ally  very  dark,  almost  black;  skin  above  maxillary,  underneath 
preopercle,  along  posterodorsal  margin  of  opercle,  and  between 
branchiostegals,  a  dusky  reddish-orange;  a  dark  bar  extends  ob- 
liquely backward  across  cheek  from  eye  to  postero  ventral  angle  of 
preopercle.  This  bar,  though  generally  quite  evident,  is  not  dis- 
tinguishable in  some  large  specimens. 

Color  in  alcohol:  Body  color  seal-brown,  lighter  ventrally;  a 
black  bar  about  one-half  diameter  of  eye  in  width  from  side  of 
nostril  through  center  of  eye  to  upper  border  of  opercle;  a  second 
from  lower  border  of  eye  across  cheek  to  angle  of  preopercle;  a  third 
short  bar  parallel  with  it  on  maxillary  extending  across  lower  an- 
terior comer  of  preopercle;  a  black  area  between  first  and  second 
opercular  spines;  upper  border  of  opercle  dusky  white;  indistinct 
traces  of  bars  on  body;  margins  of  fins  very  narrowly  edged  with 
whitish,  easily  overlooked ;  rest  of  fins  body-color. 


Plectropoma  macrophtfialmoa  Tschttdi,  Fauna  Peruana,  *Idith.,  1845,  p.  6 ; 

Lurln,  Pern. — ^Kneb,  Neue  Fische  ans  Mus,  Godeffroy,  Slt^.  Akad.  Wlsa 

Wien,  vol.  50,  pt  1,  ISOT,  p.  711,  pi.  1. 
HenUluijanua  macrophthaknoa  Jobdan  and  Eigenmann,  Rev.  Serranldae, 

BnU.  U.  S.  Fish  Ck>mm.,  vol.  8, 1890,  p.  845.— Abbott,  Marine  Plslies  of 

Pern,  Proc.  Acad.  Nat  Sci.  Phlla..  1899,  p.  850. 


Genus  HEMILUTJANUS  Bleeker. 


n.  HEBOLUTJANUS  MACROPHTHALMOS  (Tidi«A). 


OJO  DE  mrA;  PAPANOTA. 
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Pomodon  tnacrophthalmus  Boxtlekgeb,  Cat.  Fish.  Brit  Mas.,  vol.  1,  ed.  188fi, 
p.  144. — Steindachner,  Fauna  Chilensls,  1808,  p.  281. — ^Deltin,  Cat 
Feces  de  Chile,  1901,  p.  60. 

Two  specimens,  field  No.  473,  18.8  and  26  cm.  in  length,  from 
Ballestas  Island,  region  of  Pisco,  taken  with  a  trammel  net  fishing 
in  1  to  3  fathoms;  one,  field  No.  481, 17.8  cm.  in  length,  from  Chincha 
Island,  region  of  Pisco,  taken  in  trammel  net;  one,  field  No.  450,  26 
cm.  in  length,  from  Callao;  one,  field  No.  09720,  27.7  cm.  in  length, 
from  MoUendo,  called  "  Papanoya,"  and  one,  field  No.  09565,  35  cm. 
in  length,  from  Paita. 

Head  2.56  in  length;  depth  2.47;  eye  8.8  in  head,  equal  to  snout; 
maxillary  2.2;  interorbital  6.5;  D.  X,  11;  A.  IH,  9;  P.  18;  C.  19; 
scales  19-100  (+10)-35. 

Body  compressed,  oblong-ovate;  caudal  peduncle  rather  stout,  its 
least  depth  2.68  in  head;  head  pointed,  lower  jaw  projecting;  maxil- 
lary reaching  vertical  from  posterior  border  of  pupil,  its  greatest 
width  1.6  in  eye;  mouth  very  large,  protractile;  bands  of  small  viUi- 
form  teeth  on  jaws,  vomer,  and  palatines;  eye  very  large,  interorbital 
slightly  roimded,  1.83  eye;  vertical  border  of  preopercle  with  small 
spines  on  lower  portion,  becoming  smooth  on  upper  portion,  lower 
border  and  angle  with  slightly  enlarged  denticles;  first  dorsal  spine 
small,  2  in  second,  which  is  1.75  in  third;  fourth  longest,  3  in  head; 
soft  dorsal  higher  than  spinous  portion,  evenly  rounded ;  caudal  with  | 
its  distal  border  slightly  concave;  third  anal  spine  longest,  3.33  in 
head,  shorter  than  the  soft  rays;  ventrals  reaching  to  behind  vent, 
1.83  in  head;  pectoral  broad,  pointed,  1.64  in  head. 

Scales  small,  ctenoid,  a  small  area  around  eye,  between  eye  and 
snout  and  on  tip  of  snout,  without  scales;  maxillary  covered  with 
small  scales,  those  above  lateral  line  anteriorly,  very  small,  becoming 
larger  below  lateral  line  and  on  caudal  peduncle;  dorsal  and  anal 
with  a  scaly  sheath  at  base;  caudal  finely  scaled;  pectoral  scaled  at 
base. 

Color  in  alcohol,  seal-brown  on  back  and  sides,  lighter  on  belly; 
lateral  line  dark  brown,  almost  black;  membranes  of  rays  of  dorsal, 
caudal,  anal,  and  ventrals,  dark  brown,  rays  lighter;  pectoral  yel- 
lowish. Description  is  based  on  an  individual  35  cm.  in  length  from 
Paita. 

Comparative  measurements  of  an  individual  27.7  cm.  long  from 
Mollendo:  Head  2.59  in  length;  depth  2.45;  eye  3.27  in  head;  snout 
3.64;  maxillary  1.89;  interorbital  6.6;  pectoral  1.6;  ventral  1.74; 


D.  X,  11;  A.  in,  9  (1). 


PISHES  OF  WEST  COAST  OF  PEBU. 


69 


Genus  EPINEPHELUS  Blocli. 


»6.  EPINEPHBLUS  LABBIFORMIS  (JtnyiM). 


mntzavE. 


Serranus  labriformia  Jenyns,  Zool.  Beagle,  Fish,  1840,  p.  8,  pi.  3 ;  Galapagos 
Islands. 

Epinepheliu  lahriformis  Jobdan,  Fishes  of  Sinaloa,  Proc.  California  Acad. 
Sci.,  ser.  2,  vol.  5,  1895,  p.  443. — Jordan  and  Evebmann,  Fishes  North 
and  Mid.  Amer.,  vol.  1,  1806.  p.  1155. — Gilbert  and  Stabks,  Fishes  of 
Panama  Bay,  Mem.  California  Acad.  Sci.,  vol.  4,  1004,  p.  96. — Snod- 
OBASS  and  Helleb,  Shore  Fishes  of  Galapagos  Islands,  Proc.  Washing- 
ton Acad.  Sci.,  vol.  5,  1905,  p.  367. 

Two  specimens,  field  Nos.  09450-1,  respectively  22.3  and  21.8  cm. 
in  length,  from  Lobes  de  Afuera. 

Head  2.54  in  length ;  depth  2.92 ;  eye  5.1  in  head ;  snout  4.38 ;  inter- 
orbital  7;  maxillary  2.2;  D.  XI,  16^;  A.  Ill,  9;  scales  11-105-35. 

Body  elongate,  moderately  compressed,  arched  dorsally ;  head  slen- 
der, pointed;  upper  profile  comparatively  straight;  mouth  large, 
lower  jaw  strongly  projecting;  maxillary  extending  beyond  the  ver- 
tical from  the  posterior  border  of  eye;  preopercle  finely  serrate; 
opercle  with  3  spines,  the  middle  one  long  and  well  developed ;  scales 
of  medium  size,  ctenoid,  some  of  those  above  lateral  line,  anteriorly, 
unciliated;  third  to  sixth  dorsal  spines  longest,  about  3  in  head; 
caudal  rounded ;  ventrals  2  in  head,  tips  reaching  beyond  the  vent ; 
pectoral  rounded,  barely  reaching  tips  of  ventrals. 

Ground  color  in  alcohol,  dark  brovm,  almost  black;  a  black  saddle 
on  caudal  peduncle;  fins  body-color,  narrowly  margined  with  yel- 
lowish white;  distal  half  of  pectoral  brownish;  slight  traces  of 
lightish  spots  on  the  belly. 

Measurements  of  the  smaller  individual:  Head  2.43  in  length; 
depth  2.76;  eye  5.46  in  head;  snout  4.12;  interorbital  8.25;  maxillary 
2.20;  D.  XI,  16i;  A.  Ill,  9. 

These  individuals  are  much  darker  than  small  examples  from 
Panama  and  the  Galapagos  Islands  and  show  very  little  trace  of  the 
light  markings  so  characteristic  of  specimens  from  those  localities. 


Plectropama  multiguttatum  GO ntheb,  Proc.  Zool.  Soc.  London,  1866,  p.  600 ; 


Plecitvpoma  afrum  GVnthkb,  Fishes  Central  Amer.,  Trans.  2^1.  Soc. 
London  1868,  p.  411,  pi.  77,  fig.  & 
40666*— Bull.  85—17  6 


Genus  ALPHESTES  Bloch  and  Schneider. 


f7.  ALPHBSTES  MULTIGUTTATU8  (Gflnther). 


OOXPAVSBO  DE  XSXO;  KSBO. 


Panama. 
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Alphestes  mulHguttatus  Jobdan  and  Gilbebt,  Proc.  U.  S.  Nat.  Mus.,  vol  5, 
1882,  p.  375. — Jobdan  and  Eigenmann,  BuU.  U.  S.  Fish  Comm.,  voL  8, 
1888  (1890),  p.  349.— Jobdan  and  Evebmann,  Fishes  North  and  Mid. 
Amer.,  vol.  1,  1896,  p.  1165. 

Epinephelus  multigutiatus  Boulenqeb,  Cat  Fish.  Brit  Mus.,  vol.  1,  1895, 
p.  265. 

Two  specimens,  field  Nos.  09476  and  09681,  20.6  and  21  cm.  in 
length,  from  Lobos  de  Afuera. 

Head  2.56  in  length;  depth  2.72;  eye  6.22  in  head;  snout  4.75; 
interorbital  8  in  head,  1.62  in  eye;  maxillary  2.3  in  head;  D.  XI, 
18  or  19 ;  A.  Ill,  9;  scales  18-75-34. 

Body  strongly  compressed,  oblong  ovate;  caudal  peduncle  rather 
slender,  its  depth  8.5  in  length  of  head ;  head  long  and  pointed,  upper 
profile  comparatively  straight;  lower  jaw  projecting;  villiform  bands 
of  teeth  on  jaws,  vomer  and  palatines,  these  very  slender  and  elon- 
gate; bands  in  jaws,  narrowing  posteriorly  to  one  or  two  rows; 
several  enlarged  caninelike  teeth  in  front  of  jaws  on  either  side  of 
rami  of  jaws;  preopercle  finely  serrate,  with  a  strong  antrorse  spine 
at  angle,  and  six  to  eight  large  spines  above  it  on  vertical  border; 
three  weak,  short  opercular  spines;  fourth  dorsal  spine  longest,  2.3 
in  head,  soft  rays  higher  than  spines,  the  longest  2.25  in  head; 
caudal  rounded ;  tips  of  dorsal  and  anal  rays  reaching  past  base  of 
dorsal;  ventrals  2  in  head,  their  tips  reaching  to  vent;  pectorals 
rounded,  1.55  in  head. 

Ground  color  in  spirits,  brownish,  with  traces  of  five  or  six  darker 
cross-bands;  numerous  dark,  round  spots  on  head,  body,  and  vertical 
fins;  vertical  fins  and  ventrals  dusky;  pectorals  yellowish,  crossed  by 
five  or  six  wavy  bands  of  brownish. 

In  these  specimens  the  snout  is  a  little  longer  than  eye,  as  stated 
by  Giinther,  and  not  equal  to  or  shorter  than  eye,  as  stated  by 
Boulenger. 


Myoteroperca  xenarcha  Jobdan,  Proc.  Acad.  Nat.  Sci.  Phila.,  1887,  p.  387; 
James  Island,  Galapagos. — ^Abbott,  Marine  Fishes  of  Peru,  Proc  Acad 
Nat  Scl.  Phila.,  1899,  p.  348. — Snodgbass  and  Helleb,  Shore  Fishes, 
Galapagos  Islands,  Proc.  Washington  Acad.  Sci.,  vol.  6,  1905,  p.  868. 

Epkiephelua  wenarchus  Boulengeb,  Oat  Fish.  Brit.  Mus.,  voL  1,  1885^ 
p.  266. 

Bocky  Islands  of  the  eastern  Pacific  from  Mazatlan  to  the  coast 
of  Peru;  known  from  numerous  specimens  in  the  Museum  of  C!om- 
parative  Zoology  at  Cambridge,  from  the  Galapagos  Islands,  and 
from  Payta,  Peru.   (Jordan  and  Evermann.) 


Genus  MYCTEROPERCA  Gill. 


»8.  HTCTEBOPERCA  XENARCHA  Jordan. 


IflSHES  OF  WEST  COAST  OP  PERU. 


71 


Genns  EPELTTES,  new  geniu. 


Type  of  genm. — {Epelytes  ptmctatus). 

Body  oblong,  moderately  compressed;  scales  moderate  or  rather 
small,  ciliate,  lateral  line  complete,  parallel  with  the  back,  tubes 
straight  and  extending  along  the  entire  scale;  mouth  rather  small, 
protractile;  maxillary  without  supplemental  bone;  lips  fleshy,  thick; 
jaws  with  broad  bands  of  villiform  teeth  and  an  outer  row  of  round, 
pointed  canines,  larger  in  front  than  on  the  sides  of  the  jaws;  a  small 
patch  of  teeth  on  the  vomer;  palatines  and  tongue  naked;  preopercle 
weakly  denticulate,  these  barely  showing  through  the  fleshy  covering 
of  preopercle;  opercle  with  two  short,  flat  spines;  gillrakers  few; 
branchiostegals  6;  dorsal  continuous,  base  fleshy,  the  rays  XVI,  16; 
anal  III,  13;  caudal  truncate  or  rounded;  ventrals  slightly  behind 
pectorals,  close  together,  spine  small ;  pectorals  rounded. 

(It^Xuti;s = stranger.) 


Type.— Cht.  No.  77688, U.  S.  Nat.  Mus.  (field  No.  09706),  40  cm.  in 
length,  from  MoUendo. 

Head  3.10  in  length;  depth  2.88;  eye  6  in  head;  snout  2.55;  maxil- 
lary 2.80;  interorbital  4;  D.  XVI,  16;  A.  Ill,  13;  scales  28-90 
(+4)-26. 

Body  oblcmg,  moderately  compressed,  rather  robust  anteriorly; 
caudal  peduncle  stout,  its  least  depth  2.12  in  head;  head  deep  and 
heavy;  eye  small,  high,  1.6  in  interorbital;  lips  thick  and  fleshy; 
mouth  small;  posterior  border  of  maxillary  not  reaching  vertical 
from  front  of  eye;  maxillary  without  supplemental  bone;  bands  of 
villiform  teeth  in  jaws,  with  an  outer  row  of  large,  curved,  conical 
canines,  those  in  front  of  jaws  larger  than  those  on  sides;  a  small 
patch  of  villiform  teeth  on  vomer,  none  on  palatines  and  tongue; 
preopercle  with  traces  of  weak  denticulations,  largely  concealed  by 
integument;  gillrakers  rather  short,  8+16,  the  longest  2.18  in  eye. 

Scales  above  lateral  line  anteriorly  small,  becoming  larger  poste- 
riorly and  below  lateral  line;  small,  elongate,  overlapping  non- 
ciliated  scales  on  cheeks  and  opercles;  jaws,  and  top  of  head  an- 
teriorly, without  scales;  scales  on  top  of  head  and  behind  occiput 
nonciliated,  others  ciliated;  fins  scaly.  Origin  of  dorsal  in  vertical 
from  posterior  border  of  opercle;  first  dorsal  spine  very  small,  con- 
cealed by  integument,  half  as  long  as  second,  which  in  turn  is  about 
one-half  third,  first  to  sixth  spines  graduated,  sixth  to  sixteenth  of 
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NEGBO. 


Plate  6,  fig.  3. 
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about  equal  length,  about  6  in  head;  soft  dorsal  liigher,  the  longest 
ray  about  twice  longest  spine;  caudal  truncate;  anal  spines  small, 
graduated,  much  shorter  than  soft  rays,  fin  rounded;  ventrals  in- 
serted slightly  behind  base  of  pectorals,  their  length  1.86  in  head; 
pectoral  rounded,  middle  rays  longest,  1.46  in  head. 

Color  in  alcohol,  brownish  olive,  almost  black  in  places;  body, 
dorsals,  caudal  and  anal  punctulate  with  small  round,  dark  brown 
or  black  spots;  head  plain. 

In  general  appearance  this  species  bears  a  strong  resemblance  to 
some  of  the  Labrids. 

Genus  CRATINUS  Steindachner. 

CSATINUS  AGASSIZn  StelndaduMr. 
PEJS-ZOBBO. 

Plate  7,  fig.  1. 

Cratinu9  agasaizii  Steindachneb,  Ichth.  Beltr.,  vol.  7, 1878,  p.  19 ;  Galapagos 
Islands. — Jordan  and  C2igenmann,  Rev.  Serranldae,  BuU.  U.  S.  Fish 
Ck>m.,  vol.  3,  1890,  p.  394. — Jordan  and  Evermann,  Fishes  North  and 
Mid.  Amer.,  vol.  1, 1896,  p.  1188.-^Snodgbass  and  Hwt.t.wii,  Shore  Fishes 
Galapagos  Islands,  Proc.  Washington  Acad.  Scl..  vol.  8, 1905,  p.  370. 

8erranu8  agasHzii  Boulenoeb,  Gat  Fish.  Brit  Mus.,  ed.  2,  vol.  1,  1895. 
p.  281. 

One  specimen,  field  No.  09562,  34  cm.  in  length,  from  Paita. 

Head  2.70  in  length;  depth  4;  eye  6.7  in  head;  snout  3.12;  inter- 
orbital  (bone)  1.5  in  diameter  of  eye;  maxillary  2.64  in  head;  D.  X, 
13;  A.  Ill,  7;  scales,  coimting  downward  and  backward  from  origin 
of  dorsal  to  lateral  line  12,  in  vertical  series  8;  tranverse  series  down- 
ward and  backward  above  lateral  line  65;  vertical  series  80  (-f-5)  ; 
from  base  of  anal  upward  and  forward  26,  in  vertical  series  18 ;  58 
pores  in  lateral  line;  scales  strongly  ctenoid.  Gillrakers  rather 
stout,  armed  with  small  spinules,  the  longest  1.72  in  eye,  7+13. 

Body  elongate,  rounded;  head  long  and  pointed;  eye  rather  small, 
about  2.2  in  snout,  which  is  long  and  pointed;  interorbital  concave; 
lower  jaw  projecting;  maxillary  reaching  vertical  from  middle  of 
eye;  a  villiform  band  of  teeth  in  upper  jaw,  with  an  outer  row  of  en- 
larged canine-like  teeth  and  three  or  four  enlarged  teeth  at  symphy- 
sis inside  the  band  of  villiform  teeth ;  teeth  of  lower  jaw  unequal ;  in 
front  of  jaws  there  is  an  outer  row  of  slightly  enlarged  teeth ;  be- 
hind the  narrow  band  of  villiform  teeth  is  a  similar  row,  on  the  sides 
of  the  jaw  the  teeth  in  this  row  are  much  enlarged  and  the  band 
of  villiform  teeth  outside  is  very  narrow;  villiform  bands  of  teeth 
on  vomer  and  palatines;  preopercle  armed  with  small  sharp,  dentic- 
ulations. 
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The  first  and  seocmd  dorsal  spines  are  short,  the  third  to  sixth  are 
long  and  filamentous,  the  third  is  as  long  as  the  head,  the  fourth  is 
two-thirds  as  long  as  the  third  and  slightly  longer  than  fifth;  the 
sixth  is  one-third  of  the  third ;  caudal  slightly  emarginate,  the  upper 
rays  longer  than  the  lower;  anal  spines  weak,  much  shorter  than  the 
rays;  yentrals  short,  their  tips  reaching  half  way  from  base  to  third 
anal  ray,  2.20  in  head;  middle  ray  of  pectoral  longest,  1.66  in  head, 
fin  rather  broad. 

Color  in  alcohol,  yellowish  brown,  darker  on  back;  traces  of  six 
or  seven  dusky  cross-bands  on  sides;  fins  dusky. 

Genus  PARALABRAX  Girard. 

KDT  TO  BPICIflS. 

a\  Dorsal  rays  12  or  13;  scales  12-77  to  80-25;  interorbltal  4.40  to  5.00. 

humeralis,  p.  73. 

a*.  Dorsal  rays  14;  scales  15-80-32;  Interorbltal  6-6.16—.  callaensi8,p.74. 

101.  PAHALABHAX  HUMEKAUS  (CuTler  and  VsImicImuim). 
OABBZLLA;  T&AKBOLLO. 

Serranus  hutneralis  Cuvieb  and  Valenciennes,  Hist.  Nat  Poiss.,  vol.  2, 
1828,  p.  183  (246) ;  Chile.— GxncHENor  in  Gay,'  Hist.  Nat.  GhUe,  Zool., 
1854,  p.  149. — Steindachneb,  Herpet.-lchthyol.,  Ergebnisse  einer  Reise 
nach  Sadamerika,  Denkschr.  Akad.  Wiss.  Wien,  vol.  72,  1002,  p.  24; 
Gallao. 

Serranus  semifasciatus  Oat,  Hist.  Chile,  Zool.,  vol.  2,  1848,  p.  151,  Atl. 

Zool.  Ictiol.,  1854,  pi.  Ibis.,  fig.  2. 
Paralahrax  hutneralis  Jordan  and  Eigenmann,  Rev.  Serranidae,  Bull.  U.  S. 

Fish  Comm.,  vol.  8,  1890,  p.  389.— Abbott.  Marine  Fishes  of  Peru,  Proc. 

Acad.  Nat  Scl.  Phila.,  1899,  p.  348. — Stabks,  Fishes  from  Ecuador  and 

Peru,  Proc.  U.  S.  Nat.  Mus.,  vol.  30, 1906,  p.  787. 

Two  specimens,  field  Nos.  09142-8,  respectively  15.7  and  15.9  cm. 
long,  from  Callao,  from  fish  hucksters;  one,  field  No.  09413,  22.8 
cm.  long,  from  Guanape  North  Island ;  one,  field  No.  09610,  20.9  cm. 
long,  from  Chincha  Island ;  one,  field  No.  09626,  27  cm.  long,  from 
Independencia  Bay,  Santa  Rosa  Island,  east  side;  one,  field  No. 
09524,  83.5  cm.  long,  from  Lobos  de  Tierra;  one,  field  No.  09128,  20.1 
cm.  long,  from  Callao,  Lima  Market,  called  "Trambollo;"  and  one, 
field  No.  09715, 87.5  cm.  long,  from  MoUendo. 

Head  2.47  to  2.6  in  length;  depth  8.3  to  8.5;  eye  4.8  to  6  in  head; 
snout  8.4  to  4.4;  maxillary  2.8  to  2.65;  interorbltal  4.4  to  5;  D.  X, 
12  or  18;  A.  Ill,  7;  scales  12-77  to  80  (+5)-25. 

Body  elongate,  moderately  arched;  head  pointed;  lower  jaw  pro- 
jecting; maxillary  reaching  vertical  from  posterior  border  of  pupil; 
preopercle  serrate;  opercular  spine  stout;  scales  large,  strongly 
ctenoid ;  spinous  dorsal  rather  high,  third  dorsal  spine  longest,  2.85 
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to  2.85  in  head;  caudal  truncate  or  slightly  lunate;  anal  spines 
rather  small;  ventrals  not  reaching  vent,  1.78  to  1.92;  pectoral  1.4 
to  1.55  in  head,  its  base  5.5  to  6. 

Color  in  alcohol,  dusky  olive-brown ;  fins  dusky,  pectorals  lighter, 
yellowish ;  small  round  light  spots  on  the  top  and  sides  of  the  head 
and  traces  of  darker  cross-bands  on  body  in  the  young.  In  some 
of  the  specimens  there  are  traces  of  mottlings  on  the  fins  and  body 
and  an  indistinct  trace  of  a  white  spot  on  back  between  lateral  line 
and  base  of  caudal. 


Paralabrriw  callaenais  Stabks,  Fishes  from  Ecuador  and  Peru,  Proc  U.  S. 
Nat  Mus.,  vol.  80, 1906,  p.  787,  pL  65,  fig.  2;  Oallao,  Peru. 

One  specimen,  field  No.  09408,  15.8  cm.  in  length,  from  Guanape 
North  Island,  and  one,  field  No.  09161, 21.5  cm.  in  length,  from  Chim- 
bote,  from  fishermen. 

Following  are  the  comparative  measurements  of  these  two  in- 
dividuals, those  of  the  larger  specimen  appearing  first:  Head  2.3 
and  2.35  in  length;  depth  3.15  and  3.18;  eye  4.94  and  4.5  in  head; 
snout  4  and  3.6;  maxillary  2.55  and  2.45;  interorbital  6.16  and  6; 
D.  X,  14;  A.  Ill,  7;  scales  15-90  (+5  or  6)-32. 

Body  compressed,  elongate,  rather  slender ;  lower  jaw  strongly  pro- 
jecting; maxillary  barely  reaching  vertical  from  posterior  border  of 
pupil;  preopercle  armed  with  small  sharp  spinules;  gillrakers  long 
and  idender,  12+22,  the  longest  1.67  in  eye;  interorbital  narrow, 
flat;  third  dorsal  spine  longest,  much  longer  than  first  and  second, 
2.85  in  head;  caudal  truncate;  second  anal  spine  stout,  longer  than 
the  third,  3.5  in  head ;  ventrals  barely  reaching  to  vent,  1.9  in  head ; 
pectoral  broad,  breadth  of  base  3.6  in  the  length  of  the  fin,  which  is 
1.55  in  head. 

Color  in  alcohol:  Brownish  olive;  back  and  sides  of  body  with 
irregular,  wavy  bands  of  brownish,  these  become  broken  below  the 
lateral  line  posteriorly  and  on  caudal  peduncle  into  irregular  oblong 
or  round  spots;  sides  of  head  with  similar  bands,  these  more  distinct 
and  sharply  defined;  fins  dusky,  base  of  pectoral  with  a  brownish 
area  and  a  light  slim  circular  area  across  base  of  rays. 

In  the  smaller  individual,  the  bands  on  the  cheeks  are  replaced  by 
rows  of  large  round  dots  on  a  darker  band,  approaching  the  colora- 
tion of  kumeralis;  on  the  opercle  the  bands  are  apparent.  Rivula- 
tions  on  sides  of  body  obscured  except  on  basal  half  of  caudal 
peduncle  and  caudal  fin.  The  white  spot  on  back  between  lateral 
line  and  base  of  dorsal  is  not  well  marked  in  these  individuals. 


1«2.  PARALABHAX  CALLAENSIS  Starka. 


OASZOA;  CABRZLLA. 
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This  species  differs  from  P.  hwmeralis  in  coloration  and  in  the  size 
of  the  scales.  In  individuals  of  the  same  size  P,  caUaensia  has  a 
longer  head  and  slightly  deeper  body,  a  much  narrower  interorbital 
and  one  more  ray  in  the  soft  dorsal. 

Genus  DIPLECTRUM  Holbrook. 

1«S.  DIPLECTRUM  CONCEPTIONE  {CmrUt  and  VatonctoBB— ). 
OAMOTZLLA. 

Plate  7,  fig.  2. 

8erranu8  oonceptiotUi  Guvieb  and  VALBNcncNNES,  Hist  Nat  Polss.,  toL  2, 
1828,  p.  183  (246) ;  Chile.— Boulbngeb,  Cat  Fish.  Brit  Mas.,  ed.  2, 
vol.  1, 1895,  p.  296.— Dklfin,  Cat  Peces  de  Chile,  1901.  p.  63. 

fPlectropoma  paytensis  Lesson,  Voy.  CoquUle,  Zool.,  vol.  2,  1830,  p.  233; 
Paita,  Pern. 

Diplectrum  conoepiione  Jobdan  and  SkosBMANN,  Bev.  Serranidae,  Bull.  U.  S. 

Fish  Comm.,  vol.  8,  1890,  p.  399.— Abbott,  Marine  Fishes  of  Peru,  Proc. 

Acad.  Nat  ScL  Phila.,  1899,  p.  349. 
tHemilutJanus  paytensis  Jobdan  and  Eigenmann,  Rev.  Serrandiae,  Bull. 

U.  S.  Fish  Comm.,  vol.  8,  1890,  p.  345. 

Three  specimens,  field  Nos.  09643,  09647,  and  09568,  respectively 
11.8, 14.2,  and  80.1  cm.  in  length,  from  Paita.  The  smaller  specimens 
were  taken  with  a  hook  and  line,  a  short  distance  out  from  the  pier. 
Evidently  a  very  common  little  fish  in  this  part  of  the  bay.  (Coker.) 

Two  specimens,  field  No&  09629  and  09684,  27.5  and  24.5  cm.  in 
length,  from  Lobos  de  Tierra. 

Head  2.81  in  length;  depth  3.67;  eye  6.72  in  head;  snout  8.63; 
maxillary  2.4;  interorbital  (bone)  8.42;  D.  X,  12;  A.  Ill,  7;  scales 
a-60  (+5)-20. 

Body  compressed;  mouth  large,  oblique;  maxillary  reaching  ver- 
tical from  middle  of  eye;  lower  jaw  slightly  projecting;  eye  large, 
elliptical,  high;  interorbital  slightly  concave;  snout  short  and 
blimtish;  preopercle  with  a  well-developed  process  at  angle  project- 
ing backward,  armed  with  a  series  of  enlarged  denticles;  gillrakers 
elongate,  slender,  7+13. 

Scales  large,  ctenoid,  those  on  cheeks  in  9  rows;  none  on  top  of 
head  and  snout;  dorsal  spines  rather  slender,  fin  without  distinct 
notch ;  caudal  nearly  truncate,  outer  rays  slightly  longer  than  others; 
anal  spines  small,  graduated;  ventrals  short,  reaching  three-fourths 
distance  to  insertion  of  anal,  1.82  in  head;  pectorals  broad  and 
rounded,  1.45  in  head. 

Color  in  life :  Back  and  upper  part  of  sides  dark  olive  green,  but 
with  three  pale  horizontal  stripes;  one,  from  just  above  pectoral  to 
just  beneath  lateral  line  on  peduncle;  a  second,  from  level  of  eye, 
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and  beginning  a  short  distance  posterior  to  eye,  to  upper  part  of 
peduncle;  a  third,  at  a  corresponding  distance  above  the  second;  a 
darker  mottling  on  the  sides  gives  an  indistinct  effect  of  crossbar- 
ring,  especially  on  upper  part  of  sides;  sides,  below  lowest  stripe, 
dus^,  greenii^  with  much  gold ;  below  white  with  a  tinge  of  orange 
along  median  line  of  belly;  head  above  olive  with  reddish  spots, 
orange  on  lower  part  of  sides;  under  side  of  opercle  with  jet  black 
and  gold ;  skin  posterior  to  fourth  gill  blue-black ;  caudal  mostly  red- 
dish orange,  ventral  margin  pale;  dorsal  light  olive  with  large  spots 
of  bright  orange ;  a  little  black  on  tips  of  membrane  between  dorsal 
spines;  pectorals  olivaceous;  ventrals  mixed  dusky  olive  and  orange; 
anal  mostly  white,  but  with  some  orange  on  membrane  between  con- 
secutive rays.  (The  above  description  is  based  on  a  specimen.  No. 
09529,  27.5  cm.  in  length,  from  Lobos  de  Tierra.) 

Comparative  measurements  of  a  specimen  No.  09558,  80.1  cm.  in 
length,  from  Paita:  head  2.78  in  length;  depth  8.95;  eye  6.86  in 
head;  snout  3.75;  maxillary  2.84;  interorbital  (bone)  9;  pectoral 
1.48;  ventral  1.67;  D.  X,  12;  A.  IH,  7. 

Color  in  life  of  field  No.  09548, 11.8  cm.  long;  back  and  sides  oliva- 
ceous, mottled  with  reddish ;  rather  inconspicuous  short  orange  stripe 
on  posterior  ends  of  premaxUlary  and  maxillary,  extending  poste- 
riorily  and  ventrally ;  region  of  upper  teeth  yellow ;  roof  of  mouth 
and  floor,  (posterior  to  anterior  ventral  end  of  first  branchial  arch) 
yellow,  sometimes  with  some  black  on  each  side  above  and  below; 
lining  of  gill  cavity  black  posteriorly;  large  bright  yellow  spot  on 
side,  forward  of  anus  and  just  below  mid-line;  belly  yellow  in 
median  line,  in  posterior  half ;  dorsal  translucent,  but  thinly  mottled 
with  olivaceous  and  orange;  membrane  just  posterior  to  each  spine 
tipped  with  reddish  orange ;  a  minute  black  speck  on  membrane  just 
at  tip  of  each  spine;  soft  dorsal  tipped  with  reddish  orange;  anal 
almost  entirely  yellow ;  caudal  and  ventrals  dusky  olivaceous. 

Genus  PRIONODES  Jenymu 

KBT  TO  SPBCnS. 

a^.  Anal  rays  7. 

b\  Eye  5.5  in  head,  shorter  than  snout ;  interorbital  6.4 ;  depth  of  body  3.15 ; 
distal  half  of  soft  dorsal  and  oater  caudal  rays  with  numerous  smaU 

Jet  black  spots ;  caudal,  anal,  and  ventrals  mottled  faaciatuM,  p.  77. 

h\  Eye  4  in  head,  equal  in  length  to  snout;  interorbital  8;  d^th  of  body  4; 

fins  without  spots  or  stripes  huaacarii,  p.  78. 

a\  Anal  rays  9;  reddish  brown  with  a  pale  stripe  along  lateral  line;  head, 
body,  and  sides  silvery,  with  seren  or  eight  large,  round  spots;  dorsal 
yellowish,  edged  with  red ;  caudal  brownish ;  anal  reddish  brown  with  two 
rounded  reddish-brown  spots  peruanus,  p.  78. 
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IM.  PRIONODES  FASCIATUS  JmjaM. 


OABAJO;  CABAJITO. 


Prionodes  fasciatua  Jentns,  Zool.,  Voy.  Beagle,  p.  47,  1842^  pi.  9,  fig.  1; 
Ghatbam  Island,  Galapagos.— Jobdan,  Fishes  of  Sinaloa,  Proc.  Cali- 
fornia Acad.  Sd.,  ser.  2,  vol.  5,  1896,  p.  452. — Jobdan  and  E2vebmann, 
Fishes  North  and  Mid.  Amer.,  ^ol.  1, 1896,  p.  1212. — Qilbebt  and  Stabks, 
Fishes  Panama  Bay,  Mem.  Cal.  Acad.  Sci.,  vol.  4,  1904,  p.  98. 

8erranu8  psittacinus  Valencienkes,  Voy.  V^us,  Poiss,  1855,  p.  299,  pi.  1, 
fig.  1.— BouLENGEB,  Cat.  Fish.  Brit.  Mua,  ed.  2,  1895,  p.  295. 

Two  specimens,  field  Nos.  09682  and  09459,  respectively  18.5  and 
12.6  cm.  in  length,  from  Lobos  de  Afuera. 

Head  2.65  in  length ;  depth  3.15 ;  eye  5.5  in  head ;  snout  3.6 ;  maxil- 
lary 2.25;  interorbital  (bone)  6.4;  D.  X,  12;  A.  Ill,  7;  scales 
5-48(+5)-16. 

Body  rather  short,  compressed,  oblong  oval;  snout  pointed,  lower 
jaw  projecting;  maxillary  reaching  vertical  from  middle  of  orbit; 
eye  moderate,  1.5  in  snout;  interorbital  flattish;  a  band  of  villiform 
teeth  in  upper  jaw,  with  an  outer  series  of  enlarged  caninelike 
teeth,  those  in  front  largest,  at  the  symphysis  behind  the  villiform 
teeth  are  several  similar  teeth ;  two  enlarged  caninelike  teeth  in  front 
of  lower  jaw,  behind  these  a  band  of  villiform  teeth,  followed  by 
an  inner  series  of  enlarged  caninelike  teeth,  which  become  larger 
posteriorly,  the  villiform  band  narrowing  to  one  or  two  series;  well 
developed  teeth  on  vomer  and*  palatines;  preopercle  finely  serrate; 
gillrakers  short,  6+9.  Scales  rather  large,  strongly  ctenoid,  those 
on  cheeks  small,  in  about  10  rows;  top  of  head,  sides  posteriorly  to 
middle  of  eye,  and  maxillaries  naked. 

Dorsal  low,  fourth  spine  longest,  3.3  in  head ;  caudal  slightly  emar- 
ginate;  tips  of  soft  dorsal  and  anal  rays  reaching  base  of  caudal, 
second  anal  spine  longest,  as  long  as  fourth  dorsal  spine;  ventrals 
inserted  in  front  of  pectorals,  1.64  in  head ;  middle  rays  of  pectoral 
longest,  1.38  in  head. 

Color  in  life:  Two  rows  of  spots  on  the  sides;  the  spots  of  the 
same  row  may  tend  to  run  together,  or  the  spots  of  one  row  may  be 
more  or  less  fused  with  corresponding  spots  in  the  other  row ;  hence 
some  specimens  present  a  sort  of  transversely  barred  effect,  while 
others  are  indistinctly  striped. 

Much  red  and  orange  about  lower  parts  of  head.  Bows  of  red 
spots  between  the  fin  rays  of  the  caudal  and  on  the  rays  of  the 
pectoral. 

Ground  color  in  alcohol,  olivaceous,  sides  with  about  10  dark  cross- 
bands,  these  disappearing  below  lateral  line  and  reappearing  on  level 
with  base  of  pectoral  fin;  some  scales  below  base  of  pectoral,  in 


78 


BULLETIN  95,  UNITED  STATES  NATIONAL  MUSEUM. 


frent  of  base  of  ventrals  and  on  breast,  with  irregular  black  areas; 
head  dusky,  with  trace  of  black  band  behind  eye;  distal  half  of  soft 
dorsal  and  outer  caudal  rays  with  numerous  small  jet-black  spots; 
caudal,  anal  and  ventrals  with  peculiar  mottlings;  these  usually  in 
the  form  of  small  ellipses,  the  outline  dusky,  margined  inside  and  out 
with  white  and  usually  with  a  dusky  central  spot  as  shown  in  Jenyns^ 
figure. 


Berranus  huaacarU  Steindachner,  Herpet.-ichthyol.,  Ergebnisse  elner  Reise 
nach  SMamerika,  Denkschr.  Akad.  Wisa  Wien,  vol.  72,  1902,  p.  24, 
pi.  2,  fig.  1 ;  Palte,  Peru. 


Serrawua  peruanua  Lesson,  Voy.  CoquUle,  vol.  2,  pt.  1, 1828,  p.  234 ;  Palta. — 
Jordan  and  Eigenmann,  Rev.  Serranidae,  Bull.  U.  S.  Fish.  Ck>mm., 
vol.  8,  1888,  p.  408  (1890). 

From  the  scant  description  of  this  species  it  is  impossible  to 
identify  it  certainly  with  any  known  Serranid  from  the  coast  of 
Peru  and  we  have  provisionally  placed  it  here  on  account  of  the 
number  of  dorsal  rays. 

Genus  PARANTHIAS  Guichenot. 

107.  PARANTHIAS  FURCIFEB  (CurUt  and  Valendeimei). 
OABZVSA. 

Serran/UB  furdfer  GuvncB  and  Valenciennes,  Hist  Nat.  Polss.,  vol.  2,  1828, 
p.  196  (204) ;  Brazil. 

Paranthiaa  furdfer  Jobdan  and  Evesmann,  Fishes  North  and  Mid.  Amer., 
vol.  1,  1896,  p.  1222. — Gh^ebt  and  Stabks,  Fishes  of  Panama  Bay, 
Mem.  California  Acad.  Scl.,  vol.  4,  1904,  p.  98  — Snodqkass  and  Heixeb, 
Shore  Fishes  of  the  Galapagos  Islands,  Proc  Washington  Acad  Scl., 
vol.  6,  1905,  p.  872. 

One  specimen,  field  No.  09438,  18.8  cm.  in  length,  from  Lobos  de 
Afuera. 

Head  3.2  in  length ;  depth  2.8 ;  eye  4.63  in  head ;  snout  4.3 ;  maxil- 
lary 2.53;  interorbital  4.3;  D.  IX,  19;  A.  Ill,  10;  scales  12-118-38. 

Body  slender,  strongly  compressed,  oblong  ovate ;  caudal  peduncle 
2.6  in  head ;  snout  short,  maxillary  reaching  to  vertical  from  middle 
of  eye;  narrow  bands  of  yilliform  teeth  on  jaws,  vomer,  and  pala- 
tines, several  caninelike  teeth  in  front  of  jaws;  preopercle  finely 
serrate;  giUrakers  long  and  slender,  12+25,  the  longest  1.9  in  eye; 
scales  small,  strongly  ctenoid;  dorsal  and  anal  low,  caudal  deeply 
forked;  ventrals  reaching  vent,  1.85  in  head;  pectoral  reaching  to  or 
behind  tips  of  ventrals,  1  in  head. 

Color  in  life:  Back  and  sides  dark  olive  green,  lighter  on  lower 
part  of  sides;  ventral  part  of  head,  body,  and  peduncle  a  thin  scarlet, 
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1«6.  PRIONODES  PEBUANUS  (Lenon). 
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deeper  in  places;  small  spots  (about  one-half  diameter  of  pupil) 
irregularly  disposed  over  posterior  part  of  body;  most  of  these  spots 
white,  some  green;  a  green  spot  of  same  size  on  the  flap  just  above 
insertion  of  pectoral;  dorsal  tipped  with  reddish;  anal  reddish,  espe- 
cially toward  tip;  caudal  narrowly  margined  all  around  with  red- 
dish ;  ventral  reddish,  the  exterior  margin,  including  the  spine,  blue; 
a  very  pleasing  fish  in  form  and  color. 

According  to  fishermen  from  Pimentel  the  name  of  this  fish  is 
Cabinsa,''  the  name  applied  to  this  red  fish  in  its  northern  range, 
while  the  gray  fish  {Isacia  conceptionis) ,  which  bears  this  name  in 
the  south  is  here  called  "  Chibelico." 


ArUhias  (Hemianthia»)  peruanua  Steindachneb,  Ichth.  Beitr.,  vol.  1,  1874, 

p.  4;  Paita;  TrujlUo. 
Hemi€>nthus  peruanua  Jordan  and  Eyebmann,  Fishes  North  and  Mid. 

Amer.,  vol.  1,  1896,  p.  1222. 
Pnmoiogrammus  peruanua  Jordan  and  Eigenmann,  Rev.  Serranldae,  Bull. 

U.  S.  Fish  Comm.,  vol.  8,  1890,  p.  413.— Abbott,  Marine  Fishes  of  Peru, 

Proc.  Acad,  Nat  Sci.  Phila.,  1899,  p.  350. 
•  AiUhiM  peruanus  Delfin,  Gat  Peces  de  Chile,  1901,  p.  65. 

One  specimen,  field  No.  09548,  34.5  cm.  in  length,  from  Paita. 

Head  2.84  in  length ;  depth  2.95 ;  eye  4.5  in  head ;  snout  4 ;  maxil- 
lary 2.53;  interorbital  6.4;  D.  X,  14;  A.  Ill,  8;  scales  10-55  (+4)-20. 

Body  compressed,  rather  deep;  caudal  peduncle  rather  stout,  its 
least  depth  2.45  in  head;  mouth  very  oblique;  lower  jaw  strongly  pro- 
jecting, its  upper  edge  entering  into  upper  profile  of  head;  upper 
profile  of  head  concave ;  eye  very  large,  its  diameter  nearly  equal  to 
the  length  of  the  snout;  maxillary  reaching  vertical  from  anterior 
border  of  pupil ;  an  outer  row  of  enlarged  conical,  recurved  teeth  in 
upper  jaw,  back  of  th^  a  narrow  band  of  villiform  teeth,  back  of 
this  several  enlarged  caninelike  teeth  on  either  side  of  symphysis; 
front  of  lower  jaw  with  2  large  recurved  canines,  smaller  teeth  back 
of  these,  those  on  sides  of  jaw  reduced  to  a  single  series;  vomerine 
teeth  present;  a  small  patch  of  teeth  on  the  palatines.  Gillrakers 
long  and  slender,  lO-f-24,  the  longest  1.37  in  eye;  vertical  border  of 
preopercle  slightly  concave,  finely  denticulate,  those  at  angle  en- 
larged, projecting  backward  in  a  homy  process,  denticulations  on 
lower  border  enlarged. 

Dorsal  spines  slender,  the  third  filamentous,  longer  than  head,  2.5 
in  length ;  soft  dorsal  high,  the  posterior  rays  longest,  reaching  past 
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Genns  HEMIANTHIAS  Steindachner. 


lit.  HSmANTmAS  PERUANUS  (8tolndacliii«r). 


DOHOELLA. 


Plate  7,  fig.  3. 
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base  of  caudal,  twelfth  and  thirteenth  rays  longest,  1.7  in  head; 
caudal  elongate,  filamentous,  the  middle  rays  longest,  longer  than 
head,  2.20  in  length;  anal  similar  to  soft  dorsal,  third  anal  spine 
longest,  8  in  head ;  last  ray  longest,  1.3  in  head ;  ventrals  filamentous, 
reaching  to  base  of  soft  rays  of  anal,  2.77  in  length  of  body ;  pectorals 
short,  middle  rays  longest,  1.4  in  head;  scales  moderate,  somewhat 
deciduous;  top  of  head,  maxillary  and  preorbital  scaleless. 

Color  in  alcohol,  yellowish,  probably  red  in  life;  small  brown  spots 
on  body  above  lateral  line;  a  similar  row  on  membranes  between  rays 
of  soft  dorsal ;  a  similar  row  on  caudal  rays  where  these  divide,  in 
some  cases  there  are  two  rows,  one  following  each  main  division; 
similar  rows  on  membranes  between  posterior  anfl  rays. 

Family  HAEMUUDAE. 

TEE  GBUVTB. 

KBT  TO  GliNSRA. 

a\  Chin  with  a  central  groove  behind  the  symphysis  of  the  lower  Jaw. 
h\  Soft  dorsal  and  anal  usually  with  fine  scales  on  the  basal  part  of  the 
membranes. 

c^.  Body  ovate,  the  back  elevated;  depth  greater  than  length  of  head; 

outer  teeth  of  upper  Jaw  enlarged ;  lips  thick ;  second  anal  spine  very 

strong,  longer  and  stronger  than  the  third  ^rUaoiremus,  p.  80. 

c*.  Body  oblong,  the  depth  usually  less  than  length  of  head ;  lips  not  very 

thick ;  scales  large,  those  above  lateral  line  in  series  mostly  parallel 

with  lateral  line. 

d\  Preopercle  very  sharply  serrate,  the  serrae  at  angle  much  en- 
larged, those  below  angle  turned  forward ;  outer  teeth  in  both  Jaws 
considerably  enlarged ;  second  anal  spine  enlarged  Conodont  p.  82. 

d*.  Preopercle  finely  serrate,  the  serrae  at  angle  scarcely  enlarged,  those 
below  not  antrorse;  teeth  subequal  or  the  outer  in  upper  Jaw 
somewhat  enlarged;  gillrakers  very  short  and  weak;  anal  spines 
small  or  moderate ;  the  second  little  if  any  longer  or  stronger  than 
the  third;  body  oblong,  not  elevated;  scales  above  the  lateral  line 


parallel  with  the  back  Brachydeuterus,  p.  83. 

h\  Soft  parts  of  dorsal  and  anal  without  scales. 

6^.  Anal  spines  strong,  the  second  much  longer  and  stronger  than  the 

third  Poniadasis,  p.  85. 

e^.  Anal  spines  small,  the  second  shorter  or  equal  in  length  to  the 

third  Orthopristis,  p.  87. 

a\  Chin  with  pores  but  with  no  central  groove  at  the  symphysis ;  soft  rays  of 
dorsal  and  anal  naked  or  partly  scaled;  anal  fin  long,  with  10  or  13 
rays  Taacia,  p.  89. 

Genus  ANISOTREMUS  GiU. 

KIT  TO  SPBCIBS. 

a\  D.  XI,  14 ;  A.  Ill,  10 ;  scales  in  lateral  line  46  to  48  paoifid,  p.  81. 


o*.  D.  XII,  15-17 ;  A.  Ill,  13 ;  scales  in  lateral  line  58  to  62  9capularia,  p.  81. 
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IM.  ANISOTREHUS  PAQFia  (GOnther). 


Conodon  paciflci  GI^ntheb,  Proc.  Zool.  Soc.  London,  1864,  p.  147 ;  Chiapas. 

AfUsotremus  paciflci  Jordan  and  Evebmann,  Fishes  North  and  Mid.  Amer., 
▼ol.  2,  1898,  p.  1810. — QiLBEBT  and  Stabks,  Fishes  of  Panama  Bay, 
Mem.  California  Acad.  Scl.,  vol.  4,  1904,  p.  106. — Starks,  Fishes  from 
Ecuador  and  Peru,  Proc.  U.  S.  Nat  Mas.,  vol.  30,  1906,  p.  788; 
Guayaquil. 

Anisotremus  (Paraconodon)  paciflci  Steindacheb,  Herpet.-Ichthoyl., 
Ergebnisse  elner  Reise  nach  Siidamerika,  Denkschr.  Akad.  Wiss.  Wien, 
▼ol.  72,  1902,  p.  27. 

Pacific  coast  of  Central  America ;  southward  to  Peru ;  common  at 
Panama. 


Pristopamus  scapulare  Tschijdi,  Fauna  Peruana,  Ichth.,  184    p.  12 ;  Huacho. 

AfU%otremu8  scapularia  Josdan  and  Evebmann,  Fishes  North  and  Mid. 
Amer.,  vol.  2,  1898,  p.  1320. — ^Abbott,  Marine  Fishes  of  Peru,  Proc. 
Acad.  Nat.  Sci.  Phlla.,  1899,  p.  350. — Snodgbass  and  Helleb,  Shore 
Fishes  of  Galapagos  Islands,  Proc.  Washington  Acad.  Sci.,  vol.  6, 
1906,  p.  377. — Stabks,  Fishes  from  Ecuador  and  Peru,  Proc.  U.  S.  Nat 
MuB.,  vol.  30,  1906,  p.  788. 

One  specimen,  field  No.  09709,  40  cm.  long,  locally  called  "  sargo," 
from  MoUendo.  One  specimen,  field  No.  09574,  23.5  cm.  long,  from 
Callao;  one  specimen,  field  No.  426,  13.6  cm.  long,  from  near  San 
Lorenzo  Island,  Callao;  one  specimen,  field  No.  476,  22  cm.  long 
from  Ballestas  Island,  region  of  Pisco,  taken  with  a  trammel  net 
in  1  to  3  fathoms;  two  specimens,  field  Nos.  09467  and  09470,  respec- 
tively 28  and  23.5  cm.  long,  from  Lobos  de  Afuera ;  one  specimen,  field 
No.  09606,  4.8  cm.  long,  from  Lobos  de  Tierra;  and  one  specimen, 
field  No.  09569,  27  cm.  long,  locally  known  as  "Corcovado,"  from 


Head  3  to  3.3  in  length;  depth  2.1  to  2.45;  eye  3.8  to  5.35;  snout 
2.85  to  3.4;  interorbital  2.5  to  3.1 ;  pectoral  1  to  1.1 ;  D.  XII,  15-17 ;  A. 
Ill,  13;  scales  11-58  to  62-.20(+3). 

An  example  40  cm.  long  from  MoUendo  had  head  3.23  in  length; 
depth  2.4;  eye  5.1  in  head;  snout  3.1;  maxillary  3.18;  interorbital 
2.68;  pectoral  1.18;  D.  XII,  17;  A.  Ill,  13;  scales  11-60-22. 

Body  stout,  the  dorsal  outline  strongly  arched,  ventral  outline 
straighter;  caudal  peduncle  rather  small,  its  depth  2.4  in  head;  head 
short,  profile  very  steep;  snout  short  and  blunt;  mouth  small,  hori- 
zontal; mazillaiy  reaching  to  the  vertical  from  the  anterior  border 


lit.  ANISOTREmrS  SCAPULABIS  (Tidmdi). 


OHITA;  BABGO;  OOBOOVADO. 


Plate  8,  fig.  1. 


Paita. 
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of  the  eye;  teeth  in  jaws  in  broad  bands,  with  an  outer  row  of  en- 
larged teeth;  vertical  border  of  preopercle  very  finely  serrate;  fourth 
dorsal  spine  longest,  2.55  in  head;  caudal  forked;  second  anal  spine 
longest  and  strongest,  8.3  in  head;  ventrals  moderate,  their  tips 
reaching  midway  from  their  base  tb  origin  of  anal  rays;  pectorals 
long,  falcate,  their  tips  reaching  vertical  from  base  of  last  dorsal 
spine. 

Spinous  dorsal  fitting  into  a  groove;  soft  dorsal  with  a  scaly 
sheath  at  base;  caudal  scaled;  base  of  anal  with  a  wide  sheath  of 
small  scales,  smaller  scales  on  membranes;  a  scaly  area  at  base  of 
pectoral,  finer  scales  reaching  out  on  membranes  to  near  tip  of  fin ; 
head  in  front  of  eye  without  scales. 

Color  in  alcohol :  Dusky  gray  on  back,  becoming  silvery  yellow  on 
belly ;  fins  blackish ;  opercular  margin  black ;  axil  and  base  of  pectoral 
black;  axils  of  ventrals  black;  a  black  area  on  posterior  base  of  soft 
dorsal  and  anal. 

Color  in  life:  Silver-gray,  slightly  olivaceous  above;  fins  dark; 
opercle  margined  with  black;  axil  of  pectoral  black;  a  black  bar 
crossing  base  of  pectoral  externally;  a  black  spot  at  posterior  base 
of  dorsal  on  back  and  fin,  the  spots  of  the  two  sides  being  con- 
fluent; similar  spots  confluent  around  posterior  margin  of  anal. 

Doctor  Coker  writes  that  this  fish  is  excellent  in  quality  of  meat 
and  elegant  in  appearance.  Silver-gray  in  color,  neatly  trimmed 
with  black. 

A  small  alcoholic  specimen  from  Lobos  de  Afuera  has  the  follow- 
ing coloration:  Back  and  sides  dusky  reddish  brown,  becoming 
lighter  ventrally;  spinous  dorsal  dusky,  soft  dorsal  blackish  distally, 
with  a  light  area  at  base  of  rays;  caudal  dusky;  anterior  two- thirds 
of  anal  black;  a  black  area  on  distal  third  of  ventrals;  pectorals 
dusky. 

Coasts  of  Peru,  Galapagos  Islands,  and  Cocos  Island. 


Conodon  plumieri  Stbkets,  Bull.  U.  S.  Nat.  Mus.,  vol.  7,  1877,  p.  50;  Boca 
Soledad,  west  coast  of  Lower  Oalif ornla ;  not  Cuvier  and  Valenciennes, 

Cwwdon  serrifer  Jordan  and  Gilbebt,  Proc.  U.  S.  Nat.  Mus.,  1882,  p.  351 ; 
Boca  Soledad,  liower  California. — ^Jordan  and  Evebmann,  Fish.  North 
and  Mid.  Amer.,  vol.  2,  1808,  p.  1324. 

One  esample,  field  No.  881,  26.5  cm.  long,  from  Capon,  region  of 
Tumbes. 


Head  8.15  in  length ;  depth  3.3 ;  eye  3.75  in  head ;  snout  3.75 ;  maxil- 
laiy  2.76;  interorbital  3.75;  pectoral  1.13;  D.  XI,  I,  12;  A.  Ill,  7; 
scales  7-80 


Genus  CONODON  Carier  and  Valenciennes. 


111.  CONODON  SERRIFER  Jordmn  uid  Gflbcrt. 


070  DE  UVA. 


Plate  8,  fig.  2. 
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Body  rather  elongate,  fusiform,  little  compressed;  curvature  of 
dorsal  and  ventral  outlines  nearly  equal.  Head  short,  broad,  inter- 
orbital  broad  and  flat,  outline  from  tip  of  snout  to  base  of  dorsal 
nearly  straight;  eye  very  large,  equal  to  snout  and  interorbital; 
mouth  large,  oblique,  lower  jaw  projecting;  maxillary  reaching  to 
vertical  from  anterior  border  of  pupil ;  villif orm  bands  of  teeth  on 
jaws,  an  outer  row  of  enlarged  blunt,  canine-like  teeth  in  each  jaw ; 
preorbital  narrow,  equal  to  diameter  of  pupil;  vertical  border  of 
preopercle  concave,  angle  acute,  ending  in  a  long  spine,  projecting 
backward  and  upward;  free  margin  everywhere  armed  with  strong 
denticulations;  gillrakers  slender. 

Spinous  dorsal  triangular,  fourth  spine  longest,  2  in  head;  soft 
dorsal  low;  caudal  truncate;  second  anal  spine  very  long  and  strong, 
longer  than  third;  anal  spine  and  rays  2.25  in  head;  ventrals  mod- 
erate, tips  reaching  half-way  from  base  to  first  soft  ray  of  anal,  1.5 
in  head;  pectoral  nearly  as  long  as  head,  slightly  falcate;  base  of 
pectoral  below  level  of  eye;  scales  moderate,  regular  in  arrangement, 
the  rows  of  scales  above  lateral  line  parallel  with  it 

Color  in  alcohol,  brown ;  silvery  reflections  on  belly,  traces  of  about 
seven  blackish  bars  on  sides. 

This  individual  agrees  in  all  essential  characters  with  the  types, 
U.  S.  Nat.  Mus.  No.  17546,  of  this  species.  The  coloration  is  much 
darker  and  the  outer  row  of  teeth  larger  than  in  the  types,  similar 
to  Conodan  nohUis.  This  species  has  been  previously  recorded  only 
from  Lower  California. 


a\  Preorbital  narrow,  narrower  than  eye ;  snout  short,  3  in  head..niti<liM,  p.  83. 
a'.  Preorbital  broad,  wider  than  eye ;  snout  long,  pointed,  2.4  in  head. 


Pristipoma  (HaemulopsU)  nitidum  Steindachneb,  Ichth.  Notizen,  vol.  8, 

1869,  p.  5,  pi.  3,  Mazatlan,  Mexico. 
Pomadasia  nitidu8  Jordan,  Fishes  of  Sinaloa,  Proc.  California  Acad.  Sci., 

ser.  2,  vol.  5,  1895,  p.  462. 
Brachydeutenis  nitidua  Jordan  and  Evermann,  Fishes  North  and  Mid. 

Amer.,  vol.  2,  1898,  p.  1326. — Gilbert  and  Stabks,  Fishes  of  Panama 

Bay,  Mem.  California  Acad.  Sci.,  vol.  4,  1904,  p.  109. 

Two  specimens,  field  No.  1039, 16.6  and  17.1  cm.  long,  from  Capon 


Genus  BRACHYDEUTERUS  GilL 


BVBBITOB. 


KBT  TO  8PBCIE8. 


leuoisous,  p.  84. 


112.  BRACHYDEUTERUS  NITmUS  (Steindadu«r>. 


GALLZVAZO. 


(Tumbes). 
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Head  2.93  in  length;  depth  2.8  to  2.87;  eye  3.52  to  3.91  in  head; 
snout  8.15;  maxillary  3.85  to  3.4;  interorbital  4  to  4.27 ;  pectoral  1.08 
to  1.14;  third  dorsal  spine  longest,  1.88  to  2.07;  D.  XII,  13  to  15; 
A.  in,  8;  scales  6  or  7-53  (+2)-ll. 

Body  stout,  compressed,  back  strongly  arched;  ventral  outline  less 
strongly  curved  than  back;  head  moderate,  pointed;  mouth  small, 
oblique,  maxillary  scarcely  reaching  vertical  from  front  of  eye; 
preorbital  two-thirds  diameter  of  eye;  eye  large,  nearly  as  long  as 
snout,  wider  than  interorbital ;  preopercle  finely  serrated ;  gillrakers 
long  and  very  slender,  6+18.  First  dorsal  spine  very  small,  third 
longest ;  fin  not  notched ;  caudal  forked ;  anal  spines  weak,  lender, 
third  longest;  ventrals  moderate,  shorter  than  pectorals;  pectoral 
nearly  as  long  as  head,  tip  reaching  to  base  of  first  dorsal  ray. 

Color  in  alcohol :  Dark  silvery  brown ;  centers  of  scales  dusky  black, 
forming  lines  along  the  rows  of  scales,  these  lines  most  distinct  below 
lateral  line;  a  large  blackish  blotch  on  shoulder  at  origin  of  lateral 
line ;  opercle  blackfish  ;•  fins  brown. 

Gilbert  and  Starks  give  the  following  measurements  for  four 
specimens  from  Panama  : 

Head  3  to  3.25  in  length ;  snout  3  to  3.25  in  head ;  eye  4  to  4.2 ; 
interorbital  (bone)  5;  scales  48  to  50;  dorsal  rays  14  or  15;  anal  rays 
8  or  9 ;  upper  caudal  lobe  conspicuously  longer  than  lower  lobe. 

Gulf  of  California  to  Mazatlan,  Panama,  and  southward  to  Peru. 


Pristipoma  leuciscui  GitNTHEB,  Proc.  Zool.  Soc.  London,  1864,  p.  147;  San 

Jose  de  Nicaragaa,  Chiapas. 
PrisHpoma  leudscua  var.  elongatus  Steindachneb,  Neue  und  Seltene  Fisch- 

Arten,  Denkschr.  Akad.  Wlss.  Wlen,  vol.  41,  1879,  pp.  30,  52,  pi.  9, 

fig.  2;  Tumbes. 

Brachydeuterus  leuciscus  Jobdan  and  Eyebicann,  Fishes  North  and  Mid. 
Amer.,  vol.  2,  1898,  p.  1827.— Oilbebt  and  Stabks,  Fishes  of  Panama 
Bay,  Mem.  California  Acad.  Sci.,  vol.  4,  1904,  p.  109. 

Pomadasis  leiiciscus  Regan,  Biologia  GentraU-Americana,  Fishes,  p.  42, 
1906  (1906-1908). 

One  specimen,  field  No.  1012, 21.5  cm.  long,  from  mouth  of  Tumbes 
River,  Tumbes,  taken  with  a  casting  net. 

Two  specimens,  field  No.  1028, 12.2  and  13.2  cm.  long,  from  Capon 
(Tumbes). 

Head  2.69  in  length;  depth  2.96;  eye  4.64  in  head;  snout  2.42; 
maxillary  8.51 ;  interorbital  4.48;  pectoral  1.86 ;  preorbital  wider  than 
eye,  4.33;  third  dorsal  spine  longest,  2.09;  second  anal  spine  longest, 
3.82;  D.  XII,  16;  A.  Ill,  8;  scales  7-^1  (+)-18. 

Body  moderately  elongate,  slender,  compressed,  dorsal  outline 
strongly  arched;  ventral  outline  nearly  straight;  head  pointed;  snout 


118.  BRACHTDEUTERUS  LEUCISCUS  (GOnthcr). 
BOHOADOB;  BOHOADOB  DE  AQUA  DOLOE. 


FISHES  OF  WEST  COAST  OF  PERU. 


85 


long,  nearly  twice  as  long  as  horizontal  diameter  of  eye;  interorbital 
broad,  flat  or  slightly  concave;  mouth  small,  lower  jaw  included; 
maxillary  not  reaching  ventral  from  anterior  border  of  eye  by  a  dis- 
tance equal  to  pupil;  teeth  villiform,  in  broad  bands,  outer  row  on 
upqper  jaw  slightly  enlarged;  preorbital  wider  than  eye;  preopercle 
strongly  and  evenly  serrate;  dorsal  spines  long,  slender,  the  iMrd 
longest,  the  last  considerably  longer  than  the  one  before  it;  soft 
dorsal  low  and  evenly  arched;  caudal  lunate;  second  anal  spine  a 
little  longer  and  stronger  than  the  third ;  ventrals  reaching  to  within 
two-thirds  diameter  of  eye  of  vent;  pectorals  short,  their  tips  reach- 
ing to  below  last  dorsal  spine;  upper  caudal  lobe  longer;  scales 
strongly  ctenoid ;  lateral  line  strongly  arched,  parallel  with  contour 
of  back,  becoming  straight  under  posterior  third  of  anal ;  scales  above 
lateral  line  parallel  with  it,  regular  in  their  arrangement;  preorbital 
scaled ;  subopercle  scaled ;  top  of  snout  naked. 

Color  in  alcohol :  Silvery  brown ;  a  broad  silvery  lateral  stripe,  the 
centers  of  the  scales  in  this  stripe  dusky  black,  forming  dark  hori- 
zontal lines  along  the  rows  of  scales,  these  replaced  by  silvery  lines 
below ;  a  blackish  shoulder  blotch  as  in  rdtidus  and  a  dark  area  on 
opercle;  fins  brownish.  Description  based  on  a  specimen  21.5  cm. 
long  tram  Tumbes. 

The  smaller  specimens  have  D.  XI,  15  and  XII,  14,  and  are  much 
slenderer  in  form. 

This  species  ranges  from  Lower  California  to  Peru ;  very  abundant 
at  Panama. 

Genus  POMADASIS  LacdpMe. 

TBS  BITBBOS. 

KST  TO  spacns. 

a*.  Dorsal  sptnes  XI  or  XII;  preorbital  broad;  preopercle  serrate;  fourth  dor- 
sal spine  longest  1.9  to  2.26  in  head ;  eye  4  to  4.02  in  head  Bohyri,  p.  85. 

a\  Dorsal  spines  XIII ;  preorbital  narrow ;  eye  large,  3  to  8.5  in  head ;  fourth 
dorsal  spine  longest,  1.5  to  1.66  in  head  broitioH  p.  86. 

114.  POMADASIS  SCHTRI  Stefaidadmer. 
BONOADOB. 

PonMdasys  Bohyri  Steiitdachnkb,  Herpt.-ichthyol.,  Ergebnisse  einer  Reise 
nach  SUdamerika,  Denkschr.  Akad.  Wiss.  Wien,  vol.  72,  1902,  p.  27, 
pL  4,  fig.  1;  GuayaquU. 

One  specimen,  field  No.  1005, 22  cm.  long  from  Tumbes,  taken  with 
a  casting  net  at  the  mouth  of  the  Tumbes  Biver. 

Head  2.51  in  length ;  depth  2.62 ;  eye  4.62  in  head ;  snout  3.08 ;  inter- 
orbital 4.1  (5.7  bone) ;  maxillary  3.26;  pectoral  1.15;  D.  XII,  13  (i); 
40656'— BuU.  96—17  7 
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A.  in,  8;  scales  7-44  (+3)-15 ;  first  dorsal  spine  8.71  in  head,  sDcood 
5.58,  third  2.31,  fourth  2.06;  seomd  anal  spine  1.94,  third  3.08;  vea- 
trals  1.72 ;  gillrakers  6+15,  rather  short,  l(Higest  3.8  in  eye* 

Body  ovate,  compressed,  dorsal  outline  strongly  arched,  ventra^ 
outline  compartively  straight  to  base  of  anal.  Snout  long,  pointed^ 
conical;  a  slight  depression  over  eyes;  interorbital  broad  and  flatj 
mouth  small,  nearly  horizontal,  maxillary  scarcely  reaching  vertical 
from  anterior  border  of  eye;  teeth  in  narrow  viUiform  bands;  no& 
trils  much  nearer  eye  than  tip  of  snout,  the  anterior  nostril  with « 
large  flap,  partly  covering  posterior  nostril;  preorbital  bmdj 
slightly  wider  than  eye;  margin  of  preopercle  finely  and  evenly  ser^ 
rate.  First  dorsal  spine  short,  slightly  more  than  1.5  in  the  second^ 
second  about  2.46  in  third,  which  is  a  little  shorter  than  the  fourth  | 
eleventh  dorsal  spine  1.5  in  the  twelfth,  the  latt^  is  ccMisidenblj 
shorter  than  the  longest  rays;  the  second  anal  spine  is  very  long| 
longer  than  the  soft  rays,  broad  at  base  and  tapering  to  a  point,  timi 
anal  spine  shorter  and  much  weaker;  ventrals  reaching  to  witim 
half  a  diameter  of  eye  from  vent;  ventral  spine  strcmg;  pectorsl 
long,  tip  reaching  to  vertical  from  base  of  second  dorsal  ray ;  q>ino!u 
dorsal  fitting  into  a  well-developed  sheath  of  scales,  a  narrow  sheatt 
at  base  of  second  dorsal;  the  sheath  at  base  of  anal  half  as  wid^ 
as  eye. 

Color  in  alcohol,  brownish,  with  traces  of  silvery ;  fins  dusky. 

We  have  provisionally  identified  this  example  as  P.  schyrL  Froni 
P.  macraccmthua^  which  it  closely  resembles,  it  differs  mainly  in  hav^ 
ing  a  narrower  interorbital ;  and  from  P.  hurro  it  differs  in  havin| 
well-developed  serrations  on  the  edge  of  the  preopercle;  its  dorsu 
spines  are  Icmger  and  the  eye  is  smaller.  The  type  of  P.  hurro  apj 
pears  to  be  an  old  individual  and  its  dorsal  and  anal  spines  an 
grooved  and  much  worn  at  the  tips.  P.  andrei  (Sauvage)  from 
the  Guayas  River  near  Guayaquil,  Ecuador,  is  evidently  a  verj 
closely  related  form. 

lis.  POMADASIS  BRAN1CKI  (StriwtoclnMr). 
BOHOADOB. 

Pristipoma  brafUcki  Steindachneb,  Denkschr.  AkacL  Wlss.  Wlen,  vol  13 
1879,  p.  28;  Tumbes,  Peru. 

Pomadasia  brarUcki  Jobdan  and  Fesleb,  Review  Sparoid  Fishes  Americi 
and  Europe,  Rept  U.  S.  Fish  Comm.,  188^1,  p.  498  (1898).— JoBDA5i 
Fishes  of  Sinaloa,  Proc.  California  Acad.  Sci.,  ser.  2,  voV  5,  1895^ 
p.  462. — Jordan  and  Evebhann,  Fishes  North  and  Mid.  Amer.,  toL  2. 
1898,  p.  1333. — Gilbert  and  Stabks,  Fishes  Panama  Bay,  Mem.  Ctll^ 
fornia  Acad.  Scl.,  vol.  4,  1904,  p.  110.— Regan,  Biologia  Centrali-Ameri- 
cana.  1906,  p.  43  (190^-1908). 

One  specimen,  field  No.  1028  (part),  17.7  cm.  long,  from  Cap(Hi 
(Tumbes). 
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Head  2.77  in  length;  depth  2.94;  eye  3.53  in  head;  gnout  2.79; 
maxillary  8.53;  interorbital  4.07;  pectoral  1.18;  fourth  dorsal  spine 
longest,  1.66;  seccmd  anal  spine  1.66;  D.  XIII,  12;  A.  Ill,  7^;  scales 
7-44 

Body  elongate,  compressed,  greatest  depth  under  second  dorsal 
spine;  anterior  outline  of  head  strongly  convex;  interorbital  broad 
and  flat;  snout  blunt;  mouth  small,  horizontal;  maxillary  scarcely 
reaching  vertical  from  anterior  border  of  eye;  preorbital  1.5  in  eye; 
vertical  margin  of  preopercle  strongly  and  coarsely  serrate;  teeth  in 
narrow  villiform  bands,  broadest  anteriorly;  scapula  serrate;  gill- 
rakers  slender,  4-f-ll;  dorsal  and  anal  each  fitting  into  a  narrow 
scaly  sheath.  Fourth  dorsal  spine  longest,  equal  to  second  anal  spine, 
which  is  c(Misiderably  l(Higer  than  the  third;  ventrals  reaching  within 
one-half  diameter  of  pupil  of  vent;  pectoral  longer,  reaching  to  ver- 
tical from  center  of  vent. 

Color  in  alcohol,  silvery  brown. 

This  well-marked  species  is  easily  recognized  by  the  tumid  ap- 
pearance of  the  snout;  the  broad,  flat,  interorbital;  the  arched  pro- 
file from  the  nape  to  second  or  third  dorsal  spine;  and  the  large  eye. 
It  occurs  on  the  Pacific  coast  of  tropical  America  from  Mazatlan  to 
Peru. 

GeniiB  ORTHOPRISTIS  Girard. 
THE  pzansESS. 

KBT  TO  8PBC1I8. 

I*.  Bye  1.75  to  1.9  in  snout ;  origin  of  dorsal  over  origin  of  pectoral ;  A.  Ill, 
11  or  12  chalecM,  p.  87. 

»\  Eye  equal  to  snout;  origin  of  dorsal  somewhat  behind  origin  of  pectoral; 
A.  Ill,  13  •  mode$tuM,p.e8, 

lie  OBTHOPBISnS  CHALGBU8  (Giathir). 
OOBOOVADO. 

PrUtipoma  chaleeutn  GUntheb,  Proc.  Zool.  Soc.  London,  1884,  p.  146; 
Panama. 

OrthoprUtU  chalc€U9  Evkbm ann  and  Jenkins,  Proc.  U.  S.  Nat  Mns.,  vol. 
14,  1881,  p.  149;  Guaymas.— Jobdan  and  Evebhann,  Fishes  North 
and  Mid.  Amer.,  vol.  2,  1896,  p.  1837. — Gilbebt  and  Stabks,  Fishes  of 
Panama  Bay,  Mem.  California  Acad  Sci.,  vol.  4,  1904,  p.  110. 

One  specimen,  field  No.  09724,  35.8  cm.  long,  from  Lobos  de 
^.fuera. 

Head  2  in  length;  depth  2.76;  eye  5  in  head;  snout  2.74;  maxiUary 
U;  preorbital  4.8;  interorbital  3.65;  pectoral  1.25;  D.  XI,  16  (i); 
A..  Ill,  11  (J)  ;  scales  12-54  (+)-19;  gillrakers,  7+12. 
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Body  ovate,  compressed,  very  deep  anteriorly ;  profile  from  tip  of 
snout  to  origin  of  dorsal  nearly  straight;  snout  a  little  convex,  inter- 
orbital  with  a  slight  concavity  and  region  of  nape  again  slightly 
convex;  greatest  height  of  head  nearly  equaling  its  length;  eye 
small,  1.82  in  snout,  placed  close  to  dorsal  profile  of  head,  its  hori- 
zontal diameter  narrower  than  interorbital  and  nearly  as  wide  as 
preorbital;  nostrils  nearer  eye  than  tip  of  snout,  the  anterior  elon- 
gate, provided  with  small  flap;  mouth  small,  nearly  horizontal; 
maxillary  not  reaching  vertical  from  anterior  border  of  eye  by  a 
distance  equal  to  half  diameter  of  pupil;  teeth  small,  in  villiform 
bands,  the  outer  row  in  upper  jaw  a  little  enlarged;  preopercle 
evenly  and  finely  serrate,  the  serrae  barely  showing  through  the 
integument.  First  dorsal  spine  small,  half  as  long  as  second,  which 
is  1.5  in  third;  third  nearly  equal  to  fourth,  which  is  longest;  dorsal 
not  notched,  soft  dorsal  low ;  caudal  forked,  upper  lobe  longer  than 
lower;  second  and  third  anal  spines  of  about  equal  length,  equal  to 
diameter  of  eye,  the  second  stouter  than  the  third ;  ventrals  reaching 
to  within  one  diameter  of  pupil  of  vent;  pectoral  nearly  reaching 
vertical  from  anterior  border  of  vent;  base  of  pectoral  imder  origin 
of  dorsal. 

Color  shortly  after  death,  dusky  silvery  with  irregular  gold 
stripes,  oblique  above  the  lateral  line,  horizontal  below;  under  side 
of  opercle  reddish  orange.  In  alcohol  the  golden  lines  alon^  the 
rows  of  scales  are  scarcely  discernible ;  opercular  margin  dark ;  gen- 
eral color  dusky  grayish  olive;  dorsal  and  anal  dark. 

This  individual  does  not  differ  from  examples  in  the  United 
States  National  Museum  and  in  the  Bureau's  reserve  series  from 
Guaymas  and  Panama.  The  convexity  of  the  snout  is  more  pro- 
nounced in  the  young.  GUbert  and  Starks  in  their  Fishes  of  Panama 
*  Bay  state  that  the  maxillary  extends  beyond  the  front  of  the  eye. 
In  none  of  the  specimens  examined  by  us  does  the  maxillary  extend 
beyond  the  vertical  from  anterior  border  of  the  eye  and  in  large 
specimens  it  falls  considerably  short  of  reaching  the  vertical.  In 
other  respects  our  specimen  agrees  very  well  with  their  descripticm  oi 
this  species. 


Haemulon  modeatum  Tschudi,  Fauna  Peruana,  Fishes,  1845,  p.  11 ;  Pern, 
Orthopristis  cantMriims  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat 
Sd.  Phlla.,  1899,  p.  351. 

Certain  descrepancies  in  the  scant  description  of  this  species  mak 
it  impossible  to  identify  it  with  any  known  species.  By  many  it  has 
been  considered  synonymous  with  O.  cantharimis  Jenyns,  but  from 
the  description  it  seems  to  us  more  closely  related  to  O.  chdlceus. 


117.  ORTHOPRISTIS  MODESTUS  (Tichadl). 
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Genus  ISACIA  Jordan  and  Fesler. 
118.  ISACIA  CONCEPTIONIS  (CnTtor  uid  YaloidciiBM). 
0ABXV8A. 


Pristipoma  oonceptionis  Ctjvieb  and  Valenciennes,  Hist  Nat.  Poiss.,  vol. 
5,  1830,  p.  200  (268) ;  Conception  de  Chile. 

Isacia  conceptionis  Jordan  and  Fesleb,  Rep.  U.  S.  Fish  Comm.,  1888-91, 
p.  601  (1883). — Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Set 
Phila.,  1899,  p.  350. — Steindachneb,  Herpet-lchthyol.,  Ergebnlsse  elner 
Reise  nach  SUdamerlka,  Denkschr.  Akad.  Wlss.  Wien,  vol.  72,  1902, 
p.  28. — Stabks,  Fishes  from  Ecuador  and  Peru,  Proc.  U.  S.  Nat  Mus., 
vol.  SO,  1906,  p.  789,  fig.  9. 

Isacia  venusta  Stabks,  Fishes  from  Ecuador  and  Peru,  Proc  U.  S.  Nat 
Mus,,  vol.  30,  1906,  p.  789,  fig.  10 ;  Callao,  Peru. 

One  specimen,  field  No.  09625,  25.5  cm.  long,  from  east  side  Santa 
Rosa  Island,  Independencia  Bay;  one  specimen,  field  No.  503, 29.5  cm. 
long,  from  Mollendo;  two  specimens,  field  Nos.  09419-20,  each  24  cm. 
long,  from  Guanape  North  Island ;  one  specimen,  field  No.  479, 24  cm. 
long,  from  Chincha  North  Island,  region  of  Pisco,  taken  abundantly 
in  trammel  net;  four  specimens,  field  Nos.  09134,  09139-41,  respec- 
tively 17.7,  16.2,  17,  and  15.8  cm.  long,  from  Lina  Market,  Callao; 
twelve  specimens,  field  No.  09455,  5.8  to  6.3  cm.  long;  and  two  speci- 
mens, field  No.  09448  (part)  each  4  cm.  long,  from  Lobos  de  Afuera. 

A  study  of  these  specimens  and  comparison  of  them  with  one  of 
the  cotjpes  of  I.  vermsta  Starks,seem  to  indicate  that  the  two  species, 
/.  conceptionis  and  /  venuata^  are  one.  The  larger  specimens  have 
the  smaller  eye  and  the  length  of  the  head  and  depth  nearly  equal, 
the  head  a  little  the  longer  of  the  two;  the  lower  jaw  projects  more 
strongly  in  some  specimens  than  in  others  and  more  strongly  in  the 
young  than  in  the  adult.  The  relative  straightness  of  the  vertical 
border  of  the  preopercle  is  variable,  in  some  it  is  practically  straight, 
in  others  it  is  concave,  with  a  long  even  curve;  in  still  others  it  is 
notched  near  the  base. 

The  table  of  comparative  mefasurements  on  the  following  page  will 
indicate  the  variability  of  the  species. 

Body  compressed,  dorsal  and  ventral  outline  equal  and  evenly 
arched;  head  conical,  snout  pointed;  jaws  subequal  in  the  adult, 
usually  the  lower  a  little  longer ;  in  the  young  the  projection  of  the 
lower  jaw  is  more  marked;  mouth  oblique;  maxillary  scarcely  reach- 
ing to  the  vertical  from  anterior  border  of  eye ;  teeth  in  broad  villi- 
form  bands,  narrowing  posteriorly;  teeth  in  the  outer  row  slightly 
enlarged;  vomer  and  palate  without  teeth;  vertical  limb  of  the  pre- 
opercle variable  from  straight  to  concave  or  notched;  margin  den- 
tate, the  teeth  at  angle  with  wider  interspaces;  gillrakers  long  and 
slender  8+20  to  23 ;  the  longest  1.75  in  eye. 

Scales  strongly  ctenoid;  portion  of  head  in  front  of  eyes  naked; 
soft  dorsal  naked  or  with  few  scales;  both  dorsals  and  anal  fitting 
into  a  groove;  caudal  scaled;  anal  with  scales  on  membranes  for  a 
short  distance ;  ventrals  scaly ;  pectoral  with  a  scaly  area  at  base. 

Dorsals  low,  third  dorsal  spine  longest,  2.65  in  head,  anterior  rays 
of  soft  dorsal  longest;  caudal  forked;  anal  low,  the  spines  rather 
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weak;  ventrals  moderate; 
pectoral  long  and  falcate, 
usually  reaching  to  below 
origin  of  soft  dorsal. 

Color  in  alcohol,  dusky 
olive,  with  silvery  or  yel- 
lowish tints  on  belly  and 
lower  part  of  sides;  centers 
of  scales  dark,  these  forming 
horizontal  lines,  most  dis- 
tinct ventrally;  fins  dusky, 
ventrals  blackish;  pectoral 
black  in  axil  on  upper  base. 

Color  in  life  of  a  specimen 
from  Guanape,  sides  show- 
ing various  metallic  tints 
when  freshly  taken;  rather 
dark  above  lateral  line,  nine 
or  more  rather  indistinct 
stripes  below  lateral  line. 

Field  No.  04420  from  Gua- 
nape is  abnormal  in  that  it 
has  no  ventral  fins.  There  is 
no  trace  of  them,  indicating 
that  it  lacked' them  at  birth. 

The  yoimg  vary  some  in 
form  and  coloration. 

A  specimen  6  cm.  long  has 
head  2.8  in  length;  depth 
3.33;  eye  3.75  in  head;  snout 
3.6;  maxillary  3.6;  inter- 
orbital  4.5;  pectoral  1.5; 
D.  Xm,  14;  A.  m,  13; 
pores  54. 

Color  in  life  of  small  speci- 
mens from  Lobos  de  Afuera, 
dusky  olive  above,  white 
below;  two  black  stripes  on 
side,  the  first  from  upper 
edge  of  eye  along  side  of 
body,  the  second  from  mid- 
dle of  eye  to  base  of  caudal. 

Individuals  4  cm.  long 
have  a  similar  coloration 
and  an  elliptical  black  area 
at  base  of  caudal. 
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Fauuly  SPARIDAE, 

TEE  P0BGZE8. 

Genus  CALAMUS  Swainaon. 

119.  CALAMUS  TAURINUS  (J«njnui). 

Chrytophrtfs  taurina  Jbnyns,  Zool.,  Voy.  Beagle^  Fishes,  1842,  p.  50,  pL  12 ; 
Galapagos  Islands. 

Chrysophrys  cyanoptera  Valenciennes,  Voy.  V^fuus,  voL  5,  1846,  pi.  4,  fig. 
2;  Charles  Island. 

Calamus  taurinus  Jobdan  and  Bvebmann,  Fishes  North  and  Mid.  Amer., 
▼ol.  2,  18d8,  p.  1854;  Payta,  Peru. — Snodorass  and  Helleb,  Shore 
Fishes  Galapagos  Islands,  Proc.  Washington  Acad.  Scl.,  voL  6,  1905. 
p.  379. 

FamUy  GERRIDAK 

tee  E0JABBA8. 

KIT  TO  OBNURA. 

a\  Preopercle  entire ;  second  anal  spine  moderate  Xystaema,  p.  91. 

a".  Preopercle  serrate ;  second  anal  spine  much  enlarged  Oerrea,  p.  92. 

Genns  XTSTAEMA  Jordan  and  Evermamu 

120.  XTSTAEMA  SIMILLIMUM  (Begn). 
OEAVELA. 

Xy8iaema  dnereum  Jobdan  and  Eyebmann,  Fishes  North  and  Mid.  Amer., 
▼ol.  2,  1898,  p.  1873,  part. — Gilbebt  and  Stabks,  Fishes  of  Panama 
Bay,  Mem.  California  Acad.  Scl.,  vol  .4,  1904,  p.  114. — Snodobass  and 
Helleb,  Shore  Fishes  Galapagos  Islands,  Proc.  Washington  Acad.  Scl., 
▼ol.  6,  1905,  p.  382. 

Oerres  similUmus  Reqan,  Blologla  Centrall-Amerlcana,  Pisces,  1906,  p.  38, 
pi.  8,  fig.  2 ;  Rio  Presidio,  Mexico. 

Four  specimens,  field  No.  301,  10.8  to  12.7  cm.  long,  from  Eten, 
taken  in  Rio  de  Eten,  about  1  mile  from  the  mouth. 

Head  2.9  in  length;  depth  2.35;  eye  3.2  in  head;  snout  3.2;  maxil- 
lary 2.9;  interorbital  3.2;  D.  IX,  10;  A.  IH,  8;  scales  .&-40  (+3)-12; 
gillrakers  short,  4+7. 

Body  compressed,  angular;  dorsal  outline  strongly  arched,  greatest 
depth  under  origin  of  dorsal ;  ventral  outline  in  front  of  anal  com- 
paratively straight,  base  of  anal  oblique ;  caudal  peduncle  slender,  its 
depth  a  little  greater  than  diameter  of  eye;  snout  pointed;  inter- 
orbital broad  and  flat,  profile  from  tip  of  snout  to  origin  of  dorsal 
nearly  straight;  eye  large;  mouth  moderate;  maxillary  nearly  reach- 
ing the  vertical  from  anterior  margin  of  pupil ;  anterior  ventral  out- 
line of  head  slightly  concave;  no  ^rrations  on  preopercle  and  pre- 
orbital. 
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Third  dorsal  spine  longest,  1.88  in  head;  soft  dorsal  low;  caudal 
deeply  forked^  longer  than  head;  second  anal  spine  longer  and 
stronger  than  the  third,  2.13  in  head;  dorsals  and  anal  inclosed  in  a 
scaly  sheath;  ventrals  reaching  to  posterior  border  of  vent,  1.45  in 
head;  pectorals  longer  than  head,  tips  reaching  vertical  from  origin 
of  anal,  0.94  in  head.  Scales  large,  regular;  lateral  line  parallel  with 
back. 

Color  in  alcohol:  Silvery,  dusky  on  back,  sides  crossed  by  7  or  8 
broken,  dusky,  vertical  bars;  fins  dusky;  tips  of  spinous  dorsal 
membranes  black.  Described  from  an  individual  12.  7  cm.  in  length 
from  Eten. 

Began  states  that  this  species  differs  from  the  Atlantic  represent- 
ative (X.  cinerum)  in  the  fewer  scales,  larger  head,  longer  maxil- 
lary, and  longer  second  anal  spine,  whilst  the  bars  on  the  sides  are 
usually  more  numerous. 

Genus  6ERRES  Cavier. 

XOJABBAB. 

KBT  TO  SPBCnS. 

a\  Preorbltal  entire;  no  distinct  dark  streaks  along  the  rows  of  scales. 

peruvianuSf  p.  92. 

a'.  Preorbltal  serrate;  a  distinct  dark  streak  along  rows  of  scales  on  back 
and  sides  periche,  p.  93. 

121.  6EBRES  PEBUVIANUS  Cnyier  uid  ValendomM. 

PSBXOHE. 

Oerres  peruvianus  Cuvieb  and  Vauenciennibs,  Hist  Nat.  Poiss.,  voL  e,  1890, 
p.  467;  Paiti  (Payta),  northern  Peru. — ^Jobdan  and  Evebmann,  Fishes 
North  and  Mid.  Amer.,  vol.  2,  1898,  p.  1376. — Gn^sBT  and  Stabks, 
Fishes  of  Panama  Bay,  Mem.  California  Acad.  Sci.,  vol.  4,  1904,  p. 
115. — Stask8»  Fishes  from  Eucador  and  Peru,  Proc.  U.  S.  Nat  Mus., 
vol.  30,  1906,  p.  792. 

One  specimen,  field  No.  1040, 10.6  cm.  long  from  Capon. 

Head  2.8  in  head ;  depth  1.91 ;  eye  3.33 ;  snout  3.33 ;  maxillary  2.75 ; 
interorbital  3.83;  pectoral  1;  ventral  1.33;  D.  IX,  10;  A.  Ill,  8; 
scales  6-36-9  or  10. 

Body  short,  compressed,  rhomboidal,  depth  about  2  in  length; 
dorsal  outline  strongly  arched;  ventral  outline  straighter;  caudal 
peduncle  slender,  its  depth  2.5  in  head;  head  short  and  pointed; 
interorbital  broad,  concave,  equal  in  width  to  diameter  of  eye  and 
length  of  snout;  mouth  moderate;  maxillary  extending  to  vertical 
from  anterior  border  of  pupil;  preorbital  very  narrow,  without 
serrations;  margin  of  preopercle  with  fine,  even  serrations;  pre- 
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maxillary  groove  broad,  oval;  dorsal  spines  high,  slender,  fin  falcate; 
dorsal  and  anal  fitting  into  a  scaly  sheath ;  second  anal  spine  l(mgest, 
1.5  in  head,  considerably  stronger  than  the  third  which  is  very  slen- 
der, fin  falcate;  ventrals  reaching  midway  between  vent  and  origin 
of  anal;  pectorals  as  long  as  head,  reaching  vertical  from  origin 
of  anal. 

Color  in  alcohol :  Silvery,  fins  dusky. 

Description  based  on  a  small  specimen  10.5  cm.  in  length  from 
Capon. 

1X2.  GESBBS  PERICHB,  n«w  spMitg. 
PEBIOKE. 
Plate  S,  fig.  8. 

Head  2.8  in  length;  depth  2.16;  eye  3.97  in  head;  snout  2.97; 
maxillary  2.64;  interorbital  8.6;  pectoral  1.09;  D.  X,  9;  A.  HI,  8; 
scales  6-  (+3)-ll. 

Body  short,  deep,  moderately  compressed;  snout  blunt,  consid- 
erably longer  than  horizontal  diameter  of  eye;  premaxillary  groove 
very  broad,  without  scales;  mouth  moderate;  maxillary  reaching 
vertical  from  anterior  border  of  pupil ;  premaxillary  groove  reaching 
below  middle  of  eye;  teeth  small;  upper  profile  of  head  concave; 
interorbital  broad;  cheeks  and  opercles  scaly,  the  scales  on  opercles 
large;  several  small  scales  on  preopercle;  preorbital  and  preopercle 
serrated,  serrations  on  the  preorbital  weak. 

Dorsal  spines  strong,  the  second  longest  and  strongest,  1.67  in 
head ;  no  notch  between  the  dorsals,  only  8  rays  apparent  above  the 
broad  scaly  sheath  of  the  dorsal,  the  third  ray  partially  aborted; 
dorsal  forked  (lobes  broken) ;  second  anal  spine  long  and  strong,  2.04 
in  head,  the  third  longer  but  much  slenderer,  1.98  in  head;  tips  of 
ventrals  reaching  midway  between  vent  and  origin  of  anal ;  ventral 
spine  stout,  compressed,  knife-like,  2.22  in  head ;  pectorals  long,  fal- 
cate, their  tips  reaching  vertical  from  origin  of  anal;  scales  large, 
heavy,  regular  in  arrangement;  lateral  line  curved,  parallel  with 
dorsal  outline;  34  pores  on^ fully  developed  scales  of  lateral  line,  4 
pores  on  smaller  scales  at  base  of  caudal ;  a  wide  scaly  sheath  on  base 
of  dorsal  and  anal ;  the  width  2.31  in  eye. 

Color  in  alcohol :  Silvery,  tinged  with  yellow,  a  black  line  along 
each  row  of  scales  above  base  of  pectoral,  about  9  of  these  black 
lines;  no  black  area  in  axil  of  pectoral. 

This  species  resembles  (7.  lineatus.  From  specimens  of  O.  UneattM 
from  San  Juan  Lagoon  in  the  United  States  National  Museum  it 
differs  in  having  a  longer  head;  snout  longer  than  eye;  pectoral  not 
as  long  as  head;  smaller  scales;  and  the  black  lines  along  the  rows 
of  scales  more  pronounced.   The  back  is  not  quite  as  strongly  arched 
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but  does  not  present  the  marked  difference  stated  to  exist  between 
O.  Uneatits  and  G.  hre^mmarms. 

One  specimen,  the  type,  No.  77743,  U.  S.  Nat.  Mus.  (field  No.  1013), 
26.5  cm.  long,  from  Tumbes. 


Pimelepterua  laevifrons  Tschudi,  Fauna  Peruana,  Fishes,  1845,  p.  18; 
Huacho. 

Doydixodon  fasdatum  Kneb  and  STEiNDACHinat,  Neue  Fiseh.  Mu&  Godef- 
froy,  Sitz.  Akad.  Wiss.  Wlen,  voL  54,  1866,  p.  358,  pi.  1,  fig.  2 ;  Iqulque. 

Doydixodon  laevifrons  Jordan  and  Fesleb,  Rev.  Sparidae,  Rep.  U.  S.  Fish 
Comm.,  188^1891  (1893),  p.  532.— Steiwdachneb,  Fauna  Chllensis, 
1898,  p.  289.— Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Sci. 
Phila.,  1899,  p.  861;  Herpet-lchthyoL,  Brgebnisse  einer  Beiae  nacli 
Sadamerika,  Denkschr.  Akad.  Wiss.  Wlen,  vol.  72, 1902,  p.  29.--Stabk8, 
Fishes  from  Ecuador  and  Peru,  Proc  U.  S.  Nat  Mus.,  vol.  30,  1906. 
p.  792,  pL  66,  fig.  2. 

Two  specimens,  field  Nos.  09718  and  09705,  respectively  27  and 
81.5  cm.  in  length,  from  MoUendo;  and  one  specimen,  field  No.  09485, 
86  cm.  in  length,  from  Lobos  de  Afuera. 

Head  8.45  in  length;  depth  2.42;  eye  5.8  in  head;  snout  2.5;  in- 
terorbital  2.3;  pectoral  1.2;  D.  XII,  15;  A.  Ill,  12;  scales  15-55 
(+8)-.20. 

Body  deep,  ovate,  caudal  peduncle  deep,  compressed,  depth  2.81  in 
head;  snout  blunt,  convex;  interorbital  broad,  rounded;  eye  small,  2.33 
in  snout,  2.53  in  interorbital ;  teeth  small,  compressed,  those  on  man- 
dible in  five  oblique  rows,  running  downward  and  inward  toward  the 
symphysis;  a  broad  band  of  smaller  teeth  behind  the  incisors;  gape 
of  mouth  reaching  nearly  to  vertical  from  anterior  border  of  pupil ; 
jaws  subequal,  the  lower  slightly  included;  scales  regular  in  arrange- 
ment, those  above  lateral  line  anteriorly  small,  increasing  in  size 
posteriorly ;  a  few  scales  on  upper  part  of  opercle ;  cheek  scaled ;  pre- 
opercle,  subopercle,  and  snout  naked;  soft  dorsal  falcate,  longest  ray 
1.55  in  head;  caudal  concave,  upper  lobe  longer;  distal  portion  of 
anal  concave,  anterior  rays  longest,  1.33  in  head ;  ventrals  not  reach- 
ing vent,  1.47  in  head ;  pectoral  angulated. 

Color  in  alcohol:  Back  dusky;  belly  reddish  brown;  fins  dusky. 
Description  of  a  specimen  36  cm.  in  length  from  Lobos  de  Afuera. 


Family  KYPHOSIDAE. 


THE  BUDDEBFISHXS. 


Genus  DOYDIXODON  Valenciennes. 


us.  DOYDIXODON  LAEVIFRONS  (TMhvdi). 


BABirVOO;  OALLIVAZO. 
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A  specimen  (field  No.  09705)  31.5  cm.  in  length,  from  MoUendo, 
has  head  3.14  in  length ;  depth  2.31 ;  eye  5.2  in  head ;  snout  2.51 ;  inter- 
orbital  2.43;  pectoral  1.2;  height  of  soft  dorsal  1.73;  height  of  anal 
1.52;  D.  XII,  16;  A.  Ill,  13. 

Field  No.  09718  has  D.  XII,  16;  A.  II,  12. 

These  individuals  present  the  same  differences  between  this  species 
and  D.  frewknmllei  from  the  Galapagos  Islands  as  described  and 
figured  by  Starks.^ 

Family  SCAENIDAE. 

TEE  0B0AKEB8. 

KBY  TO  QINIBA. 

a\  Vertebrae  14  or  15+10  or  11,  the  abdominal  portion  of  the  spinal  colmnn 

having  always  more  vertebrae  than  the  caudal  portion.^  Cynoscion,  p.  96. 

a\  Vertebrae  9  to  12+13  to  20,  typically  10+14,  the  number  In  the  abdominal 
part  of  the  body  being  always  fewer  than  In  the  caudal  part;  dorsal  fins 
contiguous,  the  soft  dorsal  being  long,  much  longer  than  the  anal. 
b\  Lower  Jaw  without  barbels, 
c^.  Mouth  more  or  less  oblique;  preorbltal  usually  narrow,  flat;  edge  of 
snout  above  upper  Jaw  with  the  pores  and  silts  little  conspicuous  or 
obsolete. 

(T.  Head  not  very  broad,  the  interorbltal  space  not  notably  spongy  nor 
deeply  cavernous;  preoperde  with  its  membranaceous  edge  entire, 
crenulate  or  dilate,  with  no  bony  teeth ;  teeth  in  lower  Jaw  In  few 

series  Larimus,  p.  98. 

d*.  Head  very  broad  above,  the  Interorbltal  space  flattlsh,  excessively 
cavernous,  the  septa  reduced  to  thin  partitions;  soft  dorsal  and 

anal  fins  usually  densely  scaly  .  Stellifer,  p.  99. 

e*.  Mouth  more  or  less  Inferior;  snout  above  lower  Jaw  with  large  pores 
and  with  two  more  or  less  distinct  slits  on  its  edge ;  preorbltal  more 
or  less  broad ;  preopercle  without  bony  serrations,  its  membranaceous 

edge  entire  or  crenate  or  fringed  Sdaenaf  p.  101. 

Lower  Jaw  with  one  or  more  barbels,  either  at  the  symphysis  or  on  the 
rami ;  snout  with  silts  and  pores  as  In  Sciaena;  lower  Jaw  Included ;  pre- 
orbltal broad ;  lower  teeth  In  vllUform  bands, 
c*.  Pseudobranchlae  well  developed;  pectoral  fln  not  elongate.   Lower  Jaw 
with  a  single  thlckish  barbel  at  Its  tip. 
(T.  Air  bladder  large;  anal  spines  2;  back  more  or  less  elevated;  pre- 
opercle with  Its  bony  margin  crenate  or  serrate;  pectorals  short, 

shorter  than  ventrals  Uw&rina,  p.  105. 

d\  Air  bladder  none;  anal  spine  single,  weak;  back  not  elevated;  pre- 
opercle with  its  membranaceous  edge  crenulate;  pectoral  fins 

usaally  long,  longer  than  ventrals  Menticirrhus,  p.  106. 

o*.  Pseudobranchlae  weak  or  obsolete ;  if  present,  covered  by  membrane ;  pec- 
toral fln  elongate ;  mandible  with  a  row  of  slender  barbels  along  its 
inner  edge,  and  tuft  of  barbels  at  chin  Polyclemua,  p.  108. 

^  FlBhes  from  Ecuador  and  Peru,  p.  792,  pi.  66,  figs.  1  and  2. 
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Genus  CTNOSCION  GilL 


KIT  TO  SPICIIS. 


a\  Anal  with  more  than  12  soft  rays. 


.analU,  p.  96. 


a*.  Anal  with  fewer  than  12  soft  rays. 
h\  Scales  not  very  small,  the  number  of  transverse  series  ranging  from  55 
to  75,  being  not  mnch  in  excess  of  the  number  of  pores;  pectoral  fins 
short,  reaching  little  past  middle  of  ventrals,  their  length  not  more  than 
one-half  head;  scales  smaller  (10—73—10),  60  pores  in  the  lateral 

line  stolzmanni,  p.  97. 

h\  Scales  comparatively  small,  the  number  of  transverse  rows  ranging  from 
86  to  90,  usually  about  80  pores  in  the  lateral  \ine^.pho80C€phalu8,  p.  97. 


OtoUthu8  analis  Jentns,  Zool.  Voy.  Beagle,  Fishes,  1842,  p.  164;  Gallao. 
OtoUthus  peruanus  Tschudi,  Fauna  Peruana,  Ichthy.,  1845,  p.  10;  Coast 
of  Peru. 

Ancylodon  alHpinnis  Steindachnes,  Ichth.  Notizen,  vol.  3,  1866,  p.  2,  pi.  1, 

fig.  3 ;  west  coast  of  South  America. 
Arc?u>8ci(m  analis  Jobdan  and  Eigbnmann,  Rep.  U.  S.  Fish  Comm.,  1886 

(1889),  p.  353;  Callao.— Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad. 

Nat  Sci.  Phila.,  1899,  p.  352. — Stabks,  Fishes  from  Ecuador  and  Peru, 

Proc.  U.  S.  Nat.  Mus.,  vol.  30,  1906,  p.  793. 
Archoscion  altipinnis  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Scl. 

Phila.,  1899,  p.  353. 
Archoscion  peruatMis  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Sci. 

Phila.,  1899,  p.  353. 
Jsopiathus  analis  Steindachneb,  Herpet-ichthyol.,  Ergebnisse  einer  Reise 

nach  SUdamerika,  Denkschr.  Akad.  Wiss.  Wien,  vol.  72,  1902,  p.  31; 


The  validity  of  Cynoscion  aUipimus  (Steindachner),  and  Cyna- 
8cian  penumus  (Tschudi),  seems  very  questionable  and  v^e  follow 
Jordan  and  Eigenmann  in  placing  them  in  the  synonymy  of  this 
species.  Steindachner's  original  description  of  C,  altipimm  is  based 
on  a  specimen  17.8  cm.  (7")  long,  considerably  smaller  than  those 
described  by  Abbott,  and  as  he  himself  states  the  most  important 
difference  (between  the  two)  seems  to  lie  in  the  lack  of  developed 
opercular  spines  in  analis^  while  the  other  species  {altipvnms)  has 
two  quite  strong  spines."  Steindachner  ^  calls  attention  to  the  fact 
that  in  a  specimen  of  analis  21  cm.  long  the  eye  is  5  in  head  and  in 
individuals  32  cm.  long  it  is  contained  6  times.  He  also  includes 
Archoscion  analis  of  Jordan  and  Eigenmann  in  his  synonymy,  which 
by  Abbott  has  been  included  in  the  synonymy  of  alHpinnis^  originally 
described  by  Steindachner  and  later  placed  by  him  in  synonymy  of 
analis.  Tschudi's  description  of  peruanus  is  based  on  a  large  indi- 
vidual (1'  3")  and  agrees  closely  with  the  descriptions  of  anaMs. 


124.  CTNOSaON  ANAUS  (Jauu). 


Paita. 


^  Herpet.-ichthyoI.  Sttdamerika. 
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12S.  CTNOBaON  STOLZMANNI  (StetndaduMr). 


Oiolithus  atolzmantU  Stkindachneb,  Nene  and  Seltene  Fische  Arten  k.k. 

Zool.  Mus..  Denkschr.  Akad.  Wlss.  Wlen,  voL  41,  1879,  p.  35,  pi.  2, 

fig.  1;  Tombes,  Pera. 
Cynosokm  stolzmanni  J(»dan  and  Gilbebt,  Bull.  U.  S.  Fish  Gomm.,  1881, 

p.  820. — ^JoBDAiT  and  Bvebkann,  Fishes  North  and  Mid.  Amer.,  vol.  2, 

1898,  p.  1412.--ABBOTT,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Scl. 

PhUa.,  1899,  p.  354. 

llf.  CTNOSaON  PHOXOGEPRALU8  Jordn  and  QOhuL 

Cyno8cion  phoxocephatum  Jordan  and  Gilbert,  BnlL  U.  S.  Fish  Comm., 
1881,  p.  318;  Panama. 

Cyno8cion  phoxocephalm  Jordan  and  Evebmann,  Fishes  North  and  Mid. 
Amer.,  vol.  2,  1898,  p.  1413. — Gilbebt  and  Stabks,  Fishes  of  Panama 
Bay,  Mem.  California  Acad.  ScL,  voL  4,  1904,  p.  120. 

One  example,  field  No.  1036,  29.5  cm.  long,  from  Capon,  near 
Tumbes. 

Head  3  in  lengtii ;  depth  4.46 ;  eye  6.46  in  head ;  snout  4 ;  maxillary 
2.4;  interorbital  4.98;  pectoral  2;  D.  IX-I,  21;  A.  HI,  10;  scales 
18-90-15,  pores  about  60.  Body  moderately  elongate  fusiform; 
head  conical,  little  compressed,  profile  from  tip  of  lower  jaw  to 
origin  of  dorsal  nearly  straight;  mouth  large,  oblique,  maxillary 
reaching  to  below  posterior  border  of  orbit;  teeth  differing  in  no 
essential  characters  from  those  of  other  species  of  Cynoscion;  as 
stated  by  Gilbert  and  Starks,  "  the  premaxillary  teeth  are  in  a  band 
throughout,  which  contain  everywhere  more  than  two  series.  Along 
the  sides  of  the  jaw  the  outer  series  consists  of  stronger  conical  teeth 
which  are  scarcely  larger  than  those  behind  them.  Anteriorly  the 
band  widens  and  bears  along  its  posterior  edge  a  ccbxverging  pair  of 
small  canines.  The  mandibular  band  is  widest  near  the  symphysis, 
where  it  consists  of  three  series,  those  of  the  outer  series  some- 
what stronger  than  the  others.  Laterally  the  band  rapidly  nar- 
rows, at  first  to  two  series,  the  inner  of  strong  conical  teeth,  the 
outer  very  small;  then  the  outer  series  disappears,  those  of  the  re- 
maining series  increasing  in  size  toward  the  angle  of  the  mouth." 

Dorsal  fins  separate,  the  spines  of  the  first  dorsal  slender,  the  third 
and  fourth  longest,  reaching  nearly  to  tip  of  last  spine;  second 
dorsal  rather  low,  scaleless;  anal  moderate,  the  spines  small;  ventrals 
short,  2  in  head ;  pectorals  rather  narrow,  equal  to  ventrals.  Scales 
small,  regular  in  arrangement,  transverse  rows  above  lateral  line 
very  oblique ;  scales  on  cheek  large,  imbedded,  covered  with  a  trans- 
parent skinlike  covering,  those  on  top  of  head  small,  crowded; 
lateral  line  with  a  very  slight  arch  anteriorly,  becoming  straight 
above  vent,  scales  enlarged  but  covered  with  smaller  scales. 

Color  in  alcohol :  Silvery  brown ;  fins  brownish ;  inside  of  opercle 
black;  a  blackish  humeral  area  concealed  by  gillcover. 
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Jordan  and  Evennann  give  the  following  colors  in  life:  Dark 
above  with  strong  bright  reflections  of  purplish-brown ;  silvery  below, 
the  lower  part  of  the  caudal  peduncle  golden  yellow ;  middle  of  sides 
noticeably  punctulate  with  brown  dots;  inside  of  mouth  deep  orange- 
yellow;  lining  of  opercle  black;  dorsal  and  caudal  fins  dusky  whitish, 
with  more  or  less  dark  edging;  lower  rays  of  caudal  yellowish;  fins 
otherwise  translucent,  unmarked;  axil  of  pectoral  light  yellowish 
above;  the  silvery  color  of  the  sides  of  the  head  and  the  bright  re- 
flections on  its  upper  surface  very  conspicuous,  more  so  than  in  any 
other  species  of  the  genus. 

Length  2  feet ;  a  neat  and  well-marked  species.  Pacific  coast  from 
Panama  to  Peru;  previously  recorded  only  from  Bay  of  Panama 
where  it  is  abundant. 

Genus  LARIMUS  Cuvier  and  Valenciennes. 

127.  LARDfUS  PACIFICUS  Jordan  and  BoOniaB* 
BZESOKS. 

Plate  9r  fig.  1. 

Larimus  pacificus  Jordan  and  Bollman,  Proc.  U.  S.  Nat  Mas.,  vol.  12, 1890, 
p.  161 ;  Pacific  Ocean,  off  coast  of  Colombia,  at  Albatross  Station  2802. 
8*  28'  N. ;  79**  31'  30"  W.,  between  Galapagos  Islands  and  Panama.— 
JoBDAN  and  EvEBMANN,  Fishes  North  and  Mid.  Amer.,  vol.  2,  1898,  p 
1424. — GiLBEBT  and  Stabks,  Fishes  of  Panama  Bay,  Mem.  California 
Acad.  Sci.,  vol.  4,  1904,  p.  124. 

One  specimen,  field  No.  09525,  25  cm.  long,  from  Lobos  de  Tierra; 
and  one,  field  No.  09127, 17.3  cm.  long,  from  Callao. 

Head  2.98  in  length;  depth  3.15;  horizontal  diameter  of  eye  4.75 
in  head;  snout  4.15;  maxillary  2.12;  interorbital  3.88;  pectoral  1.14; 
D.  X-1, 27  (i) ;  A.  II,  6  (J) ;  scales  7-44  (+5)-10;  gillrakers  10+20, 
long,  slender,  equal  to  diameter  of  eye. 

Body  compressed,  slender,  not  so  heavy  forward  as  in  related 
species;  back  regularly  rounded  from  snout  to  last  dorsal  rays;  belly 
evenly  arched  anteriorly,  base  of  anal  very  oblique,  caudal  peduncle 
slender;  snout  short,  mouth  rather  large,  oblique,  the  maxillary 
reaching  to  below  posterior  border  of  pupil;  lower  jaw  projecting; 
eye  moderate;  scales  large,  regular,  those  on  body  including  breast, 
ctenoid;  those  on  head,  cycloid;  base  of  soft  dorsal  and  anal  with  a 
scaly  sheath;  membranes  scaly;  dorsal  high,  first  spine  very  small, 
almost  concealed  by  skin,  the  fourth  largest,  2.1  in  head;  second 
dorsal  moderate;  caudal  with  middle  rays  longest,  lanceolate  in 
shape ;  anal  small,  first  spine  very  small,  the  second  shorter  than  soft 
rays,  3.8  in  head ;  ventrals  short,  1.65  in  head,  not  reaching  to  tip  of 
pectoral. 
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Coloration  in  alcohol:  Back  dusky;  sides  yellowish;  centers  of 
scales  dusky,  forming  dusky  stripes  along  rows  of  scales,  those  above 
lateral  line  parallel  with  it  to  below  origin  of  soft  dorsal  where  they 
turn  obliquely  upward,  those  nearest  back  being  the  first  to  turn  up- 
ward and  those  on  caudal  peduncle  again  following  rows  of  scales 
parallel  with  lateral  line,  those  below  lateral  line  slightly  wavy, 
horizontal,  these  becoming  silvery  on  belly ;  fins  dusky  yellow ;  axil 
of  pectoral  black ;  skin  lining  region  around  pseudobranchiae  black, 
this  showing  through  opercle  as  a  dark  area. 

This  species  has  the  general  color  pattern  of  Z.  aecUvia^  differing 
in  having  the  dark  streaks  above  lateral  line  anteriorly  parallel  with 
it  instead  of  oblique.  This  description  is  based  on  a  specimen  25  cm. 
long  from  Lobos  de  Tierra. 

The  individual  from  Callao  has  head  2.98  in  length;  depth  3.1; 
eye  4.15  in  head;  snout  4.18;  maxillary  2.18;  interorbital  3.55  pec- 
toral 1.2;  D.  X-I,  27;  A.  II,  6  (i). 


Corvina  minor  Tbchudi,  Fauna  Peruana,  Ichth.,  1846,  p.  9 ;  Coast  of  Peru, 
Lima  market. 

Soiaena  minor  GttNXHEB,  Cat  Fish.  Brit  Mus.,  vol.  2,  1860,  p.  295. 
Corvina  {Homoprion)  agassizU  Steindachneb,  Ichthy.  Beitr..  vol.  2,  p. 

26,  Sitz.  Aliad.  Wiss.  Wien,  vol.  71,  1875;  Callao. 
Corvina  agassizH  Cope,  Proc.  Amer.  Phllos.  Soc,  May,  1877,  p.  42;  Pacas- 

mayo  and  Chimbote  bays. 
Stelliferus  minor  Jordan  and  Eigenmann,  Rev.  Sciaenidae,  Rep.  U.  S.  Fish 

Comm.,  1886  (1899),  p.  393. 
SteUifer  minor  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Sol.  Phila., 

1899,  p.  354. — Stabks,  Fishes  from  Eucador  and  Peru,  Proc.  U.  S. 

Nat.  Mus.,  vol.  80,  1906,  p.  793. 
SteUifer  agassizii  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sci., 

PhUa.,  1899,  p.  355. 

One  specimen,  field  No.  09427,  15.9  cm.  long,  from  Pacasmayo, 
taken  with  hook  and  line  from  the  pier,  and  one,  field  No.  09170,  15 
cm.  long,  from  Chimbote. 

Head  8.16  in  length;  depth  2.8;  eye  5.1  in  head;  snout  4;  inter- 
orbital 2.8;  maxillary  2.5;  pectoral  1.05;  D.  XIV,  20;  A.  II,  11; 
scales  8-53-14. 

Body  compressed,  dorsal  outline  more  strongly  curved  than  ven- 
tral; head  broad,  cavernous,  region  over  eye  somewhat  depressed; 
snout  bluntly  rounded,  scarcely  overlapping  the  premaxillaries ; 
mouth  moderate,  oblique;  maxillary  reaching  to  below  middle  of 
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pupil;  teeth  in  lower  jaw  in  a  viUiform  band,  those  on  premaxillaries 
siinil9.r,  but  with  an  outer  row  of  enlarged,  curved  caninelike  teeth, 
these  decreasing  in  size  toward  angles  of  mouth;  vertical  limb  of 
preopercle  with  5  moderate  spines,  the  lowermost  strong,  directed 
downward ;  several  spines  on  the  horizontal  limb  of  the  preopercle, 
these  projecting  but  little  below  the  integument;  nostrils  rather 
small,  the  posterior  close  to  orbit;  gillrakers  very  long  and  slender, 
6-f-24,  the  longest  at  angle  of  arch,  1^3  in  eye. 

First  dorsal  spine  very  small,  the  fourth  longest,  2.1  in  head; 
fourth  to  tenth  growing  shorter,  eleventh  to  fourteenth  again  in- 
creasing in  length;  all  the  spines  rather  weak;  caudal  subtruncate; 
second  anal  spine  considerably  longer  than  first  but  shorter  than 
soft  rays,  3  in  head;  ventrals  not  reaching  vent,  1.4;  pectoral  long, 
reaching  to  below  origin  of  soft  dorsal.  Scales  on  body  ctenoid, 
those  on  head  weakly  ctenoid;  soft  parts  of  vertical  fins  scaled  to 
their  tips.  In  life,  this  specimen  was  much  darker  and  the  stripes 
more  distinct  thaji  in  individuals  from  Chimbote.  Ground  color 
light,  with  dark  stripes  along  rows  of  scales;  11  stripes  dis- 
tinguishable below  the  lateral  line,  seven  above  the  pectoral;  white 
of  belly  extending  up  on  lower  part  of  sides  for  only  one-fourth 
inch ;  all  fins  rather  dusky  with  only  faint  traces  of  yellowish  orange ; 
faint  reddish  orange  on  ventrals. 

Color  in  spirits:  Back  very  dark,  sides  lighter,  becoming  white  on 
ventral  surface;  centers  of  scales  dark,  these  forming  lines  along 
rows  of  scales;  center  of  opercle  with  a  dusky  black  area;  vertical 
fins  dusky;  paired  fins  lighter;  base  of  pectoral  dusky.  Description 
based  on  a  specimen  15.9  cm.  long  from  Pacasmayo. 

An  individual  from  Chimbote  has  head  3.02  in  length;  depth 
2.75;  eye  5  in  head;  snout  3.8;  maxillary  2.47;  interorbital  3;  pec- 
toral 1.35;  D.  XIII,  20;  A.  II,  11.  Color  in  life:  There  is  some 
variation  in  the  coloration  of  this  species,  but  a  fish  of  ordinary 
markings  has  the  following  coloration:  Ground  color  light,  espe- 
cially below;  belly  and  lower  part  of  sides  for  three-fourths  of  an 
inch  or  more,  white;  inconspicuous  stripes  (6-f )  below  the  lateral 
line,  five  of  these  being  above  the  pectoral;  other  stripes  above  the 
lateral  line,  but  they  are  seen  very  indistinctly  in  the  darker  color- 
ing of  the  upper  part  of  body.  Fins  (anal,  pectoral,  and  caudal) 
yellowish  orange,  somewhat  dusky,  pectoral  with  some  reddish 
orange;  ventrals  reddish  orange  with  hardly  any  duskiness. 

We  are  unable  to  find  sufficient  differences  between.  Carvina 
agaasimi  of  Steindachner  and  Corvina  rnmor  of  Tschudi  to  separate 
the  two  and  believe  that  they  are  one. 

This  species  is  found  along  the  coast  of  Peru,  and  is  most  nearly 
related  to  SteUifer  iUecehrosus  Gilbert,  from  Panama  Bay» 
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Crenus  SCIAENA  (Artedi)  Linnaeus* 

THE  BLACK  DBXTMS. 

KBT  TO  sncnBS. 

a^.  Transverse  rows  of  scales  above  lateral  line  50  to  55;  head  2.75  to  8  in 
length. 

h\  D.  IX  or  X,  I,  25;  scales  13-53-20;  opercle  ending  In  broad,  truncate, 

centrarchid-like  flaps;  eye  4.5  to  5.25  in  head  fasciata,  p.  101. 

b\  D.  IX  or  X,  1, 22  or  23;  scales  7-53-12 ;  eye  5.5  to  6  in  head.deZicio^o,  p.  102. 
a\  Transverse  rows  of  scales  above  lateral  line  60  to  85;  head  3.2  to  8.4  in 
length. 

c^.  Eye  moderate,  5.5  to  6.25  in  head ;  scales  11-60-15  ^^berti,  p.  103. 

if.  Bye  small,  7.5  to  11  in  head;  transverse  rows  of  scales  above  lateral 
line  more  than  65. 
d*.  Eye  very  small,  9.5  to  11  in  head,  3  in  snout ;  depth  less  than  length 
of  head ;  transverse  rows  of  scales  above  lateral  line  es^starksi,  p.  104. 
d*.  Eye  larger,  7.5  in  head,  2  in  snout;  depth  equal  to  length  of  head; 
rows  of  scales  in  lateral  line  (reported)  85  loeineri,  p.  105. 

129.  SCIAENA  FASCIATA  (Ticfandi). 
OALUVAZO. 

Cheilotrema  fasciatum  Tschudi,  Fauna  Peruana,  Ichth.,  1845,  p.  13,  pi.  1 ; 
Caleta  of  Ohancay,  between  Callao  and  Huacho. 

Corvina  fasoiata  GUnther,  Cat.  Fish.  Brit.  Mus.,  vol.  2,  1860,  p.  306. — 
Steindachneb,  Ichth.  Notizen,  vol.  7,  1868,  p.  21. 

Soiaena  fasciata  Jordan  and  Eiqenmann,  Review  of  Sciaenidae,  Rep.  U.  S. 
Fish  Comm.,  1886  (1889),  pp.  403,  407.— Abbott,  Marine  Fishes  of 
Peru,  Proc.  Acad.  Nat  Sci.  Phlla.,  1899,  p.  356.— Delfin,  Cat  Feces 
de  Chile,  1901,  p.  69. — Stakes,  Fishes  from  Ecuador  and  Peru,  Proc. 
U.  S.  Nat  Mus.,  vol.  30,  1906.  p.  793. 

One  example,  field  No.  09164,  27.5  cm.  long,  from  Chimbote. 

Head,  including  flap,  3  in  length ;  depth  2.6 ;  eye  5.2  in  head ;  snout 
3.7;  maxillary  3.12;  interorbital  3.2;  width  of  broad  centrarchid-like 
opercular  flap  above  opercular  base  3;  pectoral  1.56;  ventrals  1.47; 
D.  IX,  1, 25 ;  A.  n,  9;  P.  18;  scales  13-53-20,  those  above  lateral  line 
in  very  oblique  rows. 

Body  short,  deep,  the  back  elevated,  anterior  profile  very  steep 
and  rounded ;  head  high,  ending  in  a  broad,  truncate  opercular  flap ; 
snout  short,  blunt,  very  high,  projecting  slightly  beyond  tip  of 
mandible;  eye  small,  less  than  interorbital  width,  1.4  in  snout;  mouth 
small,  inferior,  slightly  oblique ;  maxillary  reaching  to  below  middle 
of  pupil;  lips  papillose;  teeth  in  broad  bands  in  each  jaw,  the  outer 
row  on  the  premaxillaries  somewhat  enlarged;  vertical  border  of 
preopercle  nearly  smooth,  a  few  small  fleshy  serrations  present;  gill- 
rakers  very  short  and  stout,  armed  with  small  spine-like  prickles, 
4+8,  the  last  rudimentary. 

Scales  on  head  and  body  strongly  ctenoid,  the  transverse  rows  on 
body  very  oblique;  membranes  of  soft-rayed  fins  densely  scaly  to 
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their  tips;  tip  of  snout  and  area  around  mouth  naked;  fourth  dorsal 
spine  longest,  2.6  in  head;  soft  dorsal  evenly  rounded;  posterior 
border  of  caudal  truncate;  first  anal  spine  very  short,  second  anal 
spine  stout,  shorter  than  soft  rays,  3.25  in  head;  ventrals  longer 
than  pectorals,  reaching  about  two-thirds  the  distance  from  their 
base,  to  vent;  pectoral  short 

Color  in  alcohol:  Dusky  gray,  lower  parts  silvery;  a  conspicuous 
light  band  equal  in  width  to  orbit,  extending  downward  and  back- 
ward from  below  last  dorsal  spine  to  in  front  of  the  vent;  another 
irregular  light  area  under  middle  of  soft  dorsal;  fins  dusky  gray, 
tips  of  anal  and  ventrals  darker;  base  of  pectoral  black,  operde 
ending  in  a  broad  truncate,  jet  black  opercular  flap. 

In  the  figure  of  this  species  as  given  by  Tschudi,  the  opercular 
flap  is  not  distinctive,  although  he  mentions  the  characters  of  this 
flap  in  his  description. 

This  remarkable  species  is  found  on  the  coasts  of  Peru  and  Chile; 
not  common. 


Corvina  deliciosa  Tschudi,  Fauna  Peruana,  Ichth.,  1845,  p.  8 ;  Peru. 

Sotaena  deliciosa  Jordan  and  EIiqenmann,  Bey.  Sciaenidae,  Kept  U.  8.  Fisb 
Comm.,  1886  (1889).  pp.  401,  406.— -Jordan  and  Eyebmann,  Fishes  of 
North  and  Mid.  Amer.,  vol.  2,  1898,  p.  1455. — ^Abbott,  Marine  Fishes  of 
Peru,  Proc.  Acad.  Nat.  Sci.  Phlla,,  1899,  p.  856. — QiLBEsr  and  Stabxb. 
Fishes  of  Panama  Bay,  Mem.  California  Acad.  Sci.,  voL  4,  1904,  p. 
132. — Stabks,  Fishes  from  Ecuador  and  Peru,  Proc.  U.  S.  Nat.  IAwl, 
VOL  30,  1906,  p.  794. 

Two  examples,  field  Nos.  09135  and  09138,  respectively  21  and 
22.5  cm.  long.,  from  Callao  (Lima  Market),  and  one,  field  No.  517, 
22  cm.  long,  from  MoUendo. 

Head  2.9  in  length;  depth  3.4;  eye  6  in  head;  snout  4;  interorbital 
3.8 ;  maxillary  2.93 ;  pectoral  1.34 ;  D.  X,  1, 20 ;  A.  II,  9 ;  scale  7-61-12, 
60  pores  in  lateral  line  to  base  of  caudal. 

Body  compressed,  dorsal  outline  forming  a  regular  curve  from 
tip  of  snout  to  base  of  caudal;  ventral  outline  straighter;  head 
compressed;  interorbital  rounded;  snout  rather  blunt,  slightly  pro- 
jecting beyond  tip  of  mandible;  slits  and  pores  on  tip  of  snout  well 
developed ;  anterior  nostril  round,  midway  between  tip  of  snout  and 
anterior  border  of  orbit;  posterior  nostril  an  elongate  slit;  eye 
rather  small,  considerably  less  than  interorbital  space,  the  latter 
equaling  snout;  maxillary  reaching  to  below  middle  oif  pupil  (in 
some  specimens  to  below  its  posterior  border) ;  mouth  rather  large, 
oblique,  the  lower  jaw  slightly  included;  preopercle  finely  and 
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evenly  serrate  on  its  vertical  border,  the  serrations  at  angle  on  hori- 
zontal border  somewhat  enlarged ;  teeth  in  villif  orm  bands,  unequal, 
an  outer  row  on  the  premaxillary  somewhat  enlarged;  gillrakers 
small,  slender,  6+1^9  the  longest  at  angle  equal  to  diameter  of  pupil. 

Scales  regular,  ^lightly  deciduous;  soft  dorsal  and  anal  scaled  at 
base  only,  the  scales  extending  but  a  short  distance  on  the  membranes. 

Dorsal  spines  moderate,  the  4th  longest,  2.74  in  head ;  soft  dorsal 
low,  rays  graduated;  caudal  limate,  upper  lobe  longer;  first  anal 
spine  very  small,  second  slender,  3.5,  much  shorter  than  soft  rays; 
ventrals  diort,  reaching  one-half  distance  from  their  base  to  posterior 
border  of  vent;  pectoral  reaching  to  below  origin  of  soft  dorsal. 

Color  in  alcohol,  dusky  on  back  and  sides,  becoming  silvery  on 
belly;  faint  dark  lines  following  rows  of  scales;  a  dark  area  on 
opercle;  fins  dusky;  axil  of  pectoral  blackish.  Description  based  on 
a  specimen  22.5  cm.  long  from  Callao. 

An  example  from  Mollendo  has  23  dorsal  rays  and  the  belly  and 
sides  strongly  silvery. 

This  species  does  not  attain  as  large  a  size  as  some  of  the  other 
important  food  fishes  of  the  genus,  but  it  is  one  of  the  most  abundant 
and  highly  prized  food  fishes  on  the  coast  of  Peru.  It  is  abundant 
at  Callao  and  has  been  recorded  as  far  north  as  Panama. 


Betaena  gUherii  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sd. 
Pblla.,  1899,  p.  356;  Callao. — Steindaohneb,  Herpet.-ichthyol.,  Brgeb- 
nlsse  elner  Reise  nach  Siidamerika,  Denkschr.  Akad.  Wiss.  Wien,  vol. 
72,  1902,  p.  82;  Callao. 

Three  specimens,  field  Nos.  09727  (=09102),  09104  and  09111,  re- 
spectively 33,  28.5,  and  38  cm.  long,  from  Callao,  taken  with  gillnet, 
fishing  in  the  surf  at  La  Ventanilla,  between  Ancon  and  Callao. 

Head  3.3  in  length ;  depth  3.52 ;  eye  6  in  head ;  snout  3.16 ;  maxil- 
lary 2.54 ;  interorbital  4 ;  D.  IX-1, 23 ;  A.  II,  9 ;  scales  11-^0  (+5)-14, 
60  pores. 

Body  elongate,  fusiform,  back  little  elevated ;  curvature  of  dorsal 
and  ventral  outlines  similar;  head  not  elevated;  snout  rather  long 
and  sharply  pointed,  not  projecting  beyond  mandible;  mouth  large, 
oblique;  maxiUary  extending  to  below  middle  of  pupil;  posterior 
nasal  slit  shorter  and  larger  than  usual  in  related  species;  free  margin 
of  preopercle  armed  with  small,  equal  serrae,  these  weak  and  rather 
flexible;  teeth  in  jaws  in  two  or  three  rows,  the  outer  row  slightly 
enlarged;  third  dorsal  spine  longest,  2.18  in  head,  outline  of  fin 
triangular;  soft  dorsal  highest  anteriorly;  caudal  lunate;  first  anal 
spine  very  small,  the  second  slender,  about  1.75  in  longest  anal  ray, 
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3.61  in  head;  ventrals  placed  well  forward,  their  tips  reaching  half- 
way from  base  of  ventrals  to  posterior  end  of  vent;  pectoral  longer 
than  ventrals,  1.5  in  head;  scales  ctenoid,  those  on  head  and  body 
anteriorly  small,  crowded,  those  under  base  of  last  dorsal  rays  much 
larger;  transverse  rows  anteriorly  very  oblique;  a  small  area  on  tip 
of  snout  and  mandible,  anteriorly  without  scales;  lateral  line  curved 
anteriorly,  following  outline  of  back,  becoming  straight  above  middle 
of  anal ;  gillrakers  long,  9+15. 

Color  in  alcohol:  Olivaceous;  a  narrow  central  streak  on  each  scale 
of  lighter  olive,  these  forming  rows  following  the  rows  of  scales; 
fins  somewhat  dusky;  a  dark  area  on  opercle.  Description  based 
on  a  specimen  83  cm.  long  from  Callao. 

In  other  specimens  the  head  is  3.2  to  3.31  in  length ;  depth  3.28  to 
3.62 ;  eye  5.5  to  6.12  in  head ;  snout  3.8 ;  maxillary  2.56  to  2.6 ;  inter- 
orbital  3.82  to  4.1;  preorbital  8.8  to  9;  pectoral  1.5;  ventral  1.9  to 
1.97;  third  dorsal  spine  longest,  2.2  to  2.5;  second  anal  spine  3.15  to 
3.6;  gillrakers  9+15,  the  longest  1.92  in  eye;  D.  IX-I,  23;  A.  II,  9 
or  10.  In  these  specimens  the  general  color  is  rufous  brown,  dusky 
on  back. . 

Dr.  Bobert  E.  Coker  writes  that  this  fish  grows  to  a  large  size,  30 
to  40  pounds,  and  is  one  of  the  most  highly  prized  food  fishes  of 
Peru.  It  is  present  all  the  year  in  the  region  about  Callao,  but  more 
abundant  in  the  summer. 


Sciaena  gUberti  Stabks,  Fishes  from  Ecuador  and  Peru,  Proc.  U.  S.  Nat 
Mua,  vol.  30, 1906,  p.  794,  pi.  66.  fig.  3 ;  CaUao ;  name  preoccupied. 

Two  specunens,  field  Nos.  09732  (=09100)  and  09731  (=09101), 
each  47  cm.  long,  from  Callao. 

Starks,  in  his  Fishes  from  Ecuador  and  Peru,*  describes  and 
figures  this  species  and  gives  it  the  name  S.  gilberti.  Abbott,  in  his 
Marine  Fishes  of  Peru,*  also  described  a  new  species  from  Callao 
to  which  he  gave  the  name  S.  gUherti.  As  Abbott's  use  of  the  name 
has  priority  over  its  use  by  Starks,  we  propose  the  name  S,  starksi 
for  the  species  described  by  the  latter. 

Head  3.36  in  length ;  depth  4 ;  eye  10.6  in  head ;  snout  3.6 ;  maxil- 
lary 2.42;  interorbital  3.3;  preorbital  14.8;  pectoral  equal  to  ven- 
trals, 1.98;  D.  X,  I,  22  (i)  to  23  (i) ;  A.  II,  10;  scales  10-68-16. 

Body  compressed,  long,  slender,  spindle-shaped ;  head  slender,  de- 
pressed, the  interorbital  space  very  broad,  3.2  times  horizontal  di- 
ameter of  eye,  which  is  very  small,  9.6  to  11  in  head,  3  in  snout; 
mouth  large,  oblique,  the  lower  jaw  slightly  included;  maxillary 


1S2.  SaAENA  STARKSI,  new  nam*. 


BOSALO;  BOBALXTO. 


iProc.  U.  8.  Nat.  Mub.,  vol.  30,  1906,  p.  794. 
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reaching  a  little  past  posterior  border  of  eye  (the  statement  by 
Starks  that  it  reaches  a  little  past  anterior  border  of  eye,  is  un- 
doubtedly a  misprint,  as  in  his  figure  and  our  specimens  it  reaches 
slightly  past  the  vertical  from  posterior  border  of  eye) ;  teeth  in 
upper  jaw  in  two  or  three  irregular  rows,  the  outer  of  these  much 
enlarged,  those  on  lower  jaw  in  two  rows,  the  inner  being  the 
larger;  gillrakers  4+10,  covered  with  spinules,  the  longest  nearly 
equal  to  horizontal  diameter  of  eye;  entire  margin  of  preopercle 
with  small,  rather  widely  separated,  denticulations;  third  and  fourth 
dorsal  spines  about  equal,  longer  than  the  others,  2.7  in  head;  soft 
dorsal  rather  low,  highest  anteriorly;  caudal  lunate;  anal  spines 
small,  the  second  4  in  longest  ray;  pectorals  and  ventrals  short. 
Scales  ctenoid;  dorsal  and  anal  with  scaly  sheath;  caudal  scaled 
two-thirds  way  to  its  tip;  a  small  area  at  base  of  pectoral  scaled; 
head  scaly  except  tip  of  snout,  maxillary  and  mandibles. 

Ground  color  in  spirits:  Olivaceous,  dusky  on  back;  scales  crossed 
by  a  dark  line,  these  forming  lines  following  the  rows  of  scales; 
dorsals,  caudal,  and  pectorals  dusky;  anal  and  ventrals  lighter;  axil 
of  pectoral  dusky ;  a  dusky  area  showing  through  opercle. 

Starks  states  that  this  species  differs  from  S.  wieneri  Sauvage  "  in 
having  the  length  of  the  head  greater  than  the  depth  and  longer  as 
compared  with  the  entire  length ;  the  snout  shorter  as  compared  with 
the  interorbital  space;  the  eye  smaller;  the  caudal  lunate;  and  the 
scales  larger." 

Dr.  R.  E.  Coker  states  that  of  the  three  species  ^  loma  "  {S.  deli- 
criaaa) ,  "  corbina  "  {8.  gUherti) ,  and  "  robalo  "  {8.  starksi) ,  the  cor- 
bina  "  is  much  the  best  food  fish.  The  "  robalo "  reaches  a  larger 
size,  30  to  40  pounds  or  larger.  It  is  more  abundant  in  summer  and 
is  usually  fished  near  the  bottom,  sometimes  at  a  depth  of  IS  to  20 
fathoms,  although  it  is  occasionally  taken  at  the  surface. 


Sciaena  wieneri  Sauvage,  BuU.  Soc.  Phllom.,  July  7,  1883.  p.  1B6;  Peru.— 
Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  Sci.  Phlla.,  1899, 


This  species  is  known  only  from  the  original  description  and  ap- 
pears to  be  most  closely  related  to  8.  starksi. 


VmbHna  itanii  Gnx,  Proc.  Acad.  Nat.  Sci.  PMla.,  1862,  p.  266;  Gape  San 
Lucas. — JoBDAN  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  vol.  4,  1881,  p. 
278. — ^JoBDAN  and  Evebmann,  Fishes  North  and  Mid.  Amer.,  vol.  2, 
1898,  p.  1468. 


133.  SCIAENA  WIENERI  SavTsve. 


p.  856. 


Genus  UMBRINA  Cuvier. 


134.  I7MBRINA  XANTI  GllL 


POLLA. 
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UmMna  analis  GttNTHEB,  Fishes  Gentxal  America,  1868,  pp.  387,  426; 
Panama. 

One  specimen,  field  No.  1010,  28  cm.  long,  from  Tumbes. 

Head  3.65  in  length ;  depth  3.45 ;  eye  5.15  in  head ;  snout  3 ;  maxil- 
lary 3;  interorbital  3.82;  D.  X-I,  30;  A.  II,  7;  scales  8-54-13. 

Body  elongate,  compressed,  dorsal  outline  strongly  and  evenly 
arched ;  head  conical ;  snout  pointed ;  mouth  horizontal,  small,  maxil- 
lary reaching  to  below  center  of  eye;  border  of  preopercle  sharply 
and  evenly  serrate;  third  dorsal  spine  longest,  1.71  in  head;  second 
anal  spine  long  and  well  developed,  2.6 ;  pectoral  rather  small,  equal 
in  length  to  ventrals,  the  tips  of  the  latter  reaching  halfway  from 
their  base  to  second  anal  spine;  scales  ctenoid,  in  very  oblique  rows; 
membranes  of  soft  dorsal  and  caudal  scaled  two-thirds  distance  to 
tips;  anal  with  a  scaly  sheath  at  base;  a  considerable  area  at  base  of 
pectoral  scaled.   "Vocal  powers  well  developed."  (Coker.) 

Color  in  life,  with  many  oblique  and  somewhat  irregular  stripes  of 
dark  brown. 

Color  in  spirits,  silvery ;  olive  black  stripes  extending  from  head 
and  pectoral  region  upward  and  backward  along  the  rows  of  scales 
to  the  base  of  the  dorsal,  these  somewhat  wavy,  becoming  horizontal 
on  caudal  peduncle;  fiins  yellowish. 

Genus  MENTIGIRRHUS  GilL 

KIT  TO  BPBCfBS. 

a\  Bye  7  in  head ;  scales  &-50  to  52-17  or  18 ;  D.  X,  I,  20  or  21. 

panamensis,  p.  106. 

a\  EJye  6  in  head;  scales  12-70-20;  D.  XI,  I,  23  or  24  cokeri,  p.  107. 

ISS.  MENTICIRRHUS  PANAMBNSIS  (StdadachiMr). 
XVOHAOEITA. 

Umhrina  panamensU  Steindachneb,  Ichth.  Belt,  vol.  4, 1875,  p.  9 ;  Panama. 
Menticirrhus  panamenais  Jordan  and  Evebmann,  Fishes  North  and  Mid. 

Amer.,  vol.  2,  1898,  p.  1473. — Gilbert  and  Stabks,  Fishes  of  Panama 

Bay,  Mem.  Cal.  Acad.  Sci.,  vol.  4,  1904,  p.  134. 

One  example,  field  No.  1038,  26.4  cm.  long,  from  Capon. 

Head  2.82  in  length;  depth  4.07;  eye  7.09  in  head;  snout  3.71; 
maxillary  3;  interorbital  4.33;  pectoral  1.3;  ventral  2.22;  D.  X,  I, 
21;  A.  I,  9;  scales  9-52  (+2)-17. 

Body  elongate,  rounded,  back  strongly  arched,  its  greatest  depth 
at  origin  of  dorsal;  ventral  outline  nearly  straight;  head  long,  de- 
pressed, the  interorbital  broad  and  flat;  snout  blunt,  strongly  pro- 
jecting beyond  premaxillaries,  maxillary  extending  to  below  poste- 
rior border  of  pupil;  nostrils  close  together,  the  anterior  provided 
with  a  small  dermal  flap;  preorbital  broad,  equal  to  horizontal 
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diameter  of  orbit;  teeth  of  lower  jaw  subequal,  those  of  upper  jaw 
similar  but  with  an  outer  row  of  a  few  greatly  -enlarged  canine-like 
teeth;  border  of  preopercle  with  a  few  weak  spinules;  dorsal  high, 
second  dorsal  spine  longest,  2.1  in  head;  when  depressed  the  tip  of 
third  spine  reaching  to  origin  of  second  dorsal;  caudal  S-shaped; 
ventrals  small,  reaching  somewhat  more  than  one-half  the  distance 
from  their  base  to  origin  of  anal ;  pectorals  long  and  well  developed, 
having  their  origin  under  middle  of  opercle  and  reaching  to  vent. 

Color:  Brownish,  lighter  on  belly;  fins  dark,  almost  black. 

This  species  is  the  most  abundant  representative  of  the  genus  at 
Panama ;  apparently  rare  outside  of  Panama  Bay. 


Type. — Cat.  No.  77533  U.S.N.M.,  16.5  cm.  long,  and  a  paratype 
16.7  cm.  long,  from  Ancon,  taken  with  seine  on  beach. 

Head  3.45  in  length;  depth  4.18;  eye  6.15  in  head;  snout  3.63; 
maxillary  3.63;  preorbital  5.8;  interorbital  3;  D.  XI,  I,  23;  A.  I,  9; 
scales  12-70-20,  65  pores  in  lateral  line  to  base  of  caudal. 

In  form  this  species  closely  resembles  M.  pamamerms^  but  is  at 
once  recognized  by  the  smaller  scales;  body  elongate,  little  com- 
pressed; dorsal  outline  to  base  of  soft  dorsal  evenly  rounded,  ventral 
profile  straighter;  head  ^ort,  subconical,  rather  depressed,  inter- 
orbital evenly  rounded ;  snout  blunt,  projecting  one-half  diameter  of 
eye  beyond  maxillaries;  mouth  small,  inferior;  maxillary  reaching 
to  below  middle  of  eye;  barbel  short,  stout;  nostrils  large,  anterior 
edge  of  first  midway  between  tip  of  snout  and  anterior  margin  of 
eye,  close  to  second,  and  provided  with  a  well-developed  dermal 
flap  which  reaches  to  the  second;  teeth  in  lower  jaw  in  a  well-de- 
veloped band,  subequal ;  outer  row  of  premaxillaries  anteriorly,  large, 
canine-like,  becoming  smaller  posteriorly;  margin  of  preopercle 
armed  with  small  weak,,  fleshy  serrae,  projecting  but  little  beyond 
the  integument 

First  dorsal  spine  very  small,  fourth  longest,  1.9  in  head,  when 
depressed  the  fourth  reaching  to  base  of  last  dorsal  spine,  caudal 
somewhat  broken,  probably  S-shaped ;  ventrals  small,  their  base  un- 
der origin  of  dorsal,  their  tips  reaching  halfway  from  their  base  to 
third  anal  ray;  pectorals  short,  broad,  not  reaching  to  tip  of  ventrals, 
their  base  under  posterior  border  of  opercle,  1.33  in  head;  scales 
small,  regular,  ctenoid;  soft  dorsal  with  a  low  scaly  sheath  at  base; 
scaly  area  on  base  of  ventrals. 

Color  in  alcohol:  Dusky  brown  on  back  and  sides,  belly  washed 
with  brownish  white;  dorsals  and  caudal  dusky;  anal  blackish 
distally,  margined  with  lighter;  distal  half  of  ventrals  black,  mar- 
gined with  lighter;  distal  half  of  pectoral  black. 


lU.  MKNTICIMKHUS  COKEBI.  new  ip^dM. 


Plate  10,  flg.  2. 
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The  paratype  has  the  head  3.4  in  length;  depth  4.25;  eye  6  in 
head;  snout  8.5;  maxillary  3.5;  interorbital  3;  pectoral  1.4;  ventrals 
1.82;  D.  XII,  23;  A.  I,  9;  scales  12-70-20. 

This  species  has  been  named  in  honor  of  Dr.  Robert  E.  Coker, 
who  made  important  studies  of  the  fishery  resources  of  Peru,  in  con- 
nection with  which  he  made  the  collections  of  fishes  which  form  the 
basis  of  the  present  paper. 


Oenyanemus  peruan/us  Steindachneb,  Ichth.  Beitr.,  vol.  2,  p.  29,  Sitz.  Akad. 

Wlss.  Wien,  1875;  Paita;  CaUao— Abbott,  Marine  Pishes  of  Peru, 

Proc.  Acad.  Nat.  Sci.  PWla.,  1899,  p.  857. 
Polycirrhus  peruanus  Jordan  and  Eigenmann,  Bev.  Sclaenldae,  Rep.  U.  S. 

Fish  Comm.,  1886  (1889),  p.  415. 
Polyclemus  peruawus  Stabks,  Fishes  from  Ecuador  and  Peru,  Proc  U.  S. 

Nat.  Mus.,  vol.  30,  1906,  p.  796. 

One  example,  field  No.  09734  (=09112),  89.5  cm.  long  from  Callao, 
taken  with  gill  net,  fishing  in  the  surf  at  La  Yentanilla,  between 
Ancon  and  Callao. 

Head  3.35  in  length ;  depth  3.35 ;  eye  6.4  in  head ;  snout  3.42 ;  maxil- 
lary 3;  interorbital  2.75;  pectoral  1.23;  D.  XI,  I,  26  (25^) ;  A.  II,  8; 
scales  7-60-16. 

Body  elongate,  back  strongly  arched;  ventral  profile  nearly 
straight;  head  short,  stout,  depressed  on  snout  and  over  eye,  becom- 
ing strongly  compressed  on  nape  to  origin  of  dorsal;  interorbital 
space  very  broad ;  upper  profile  of  head  slightly  concave,  region  over 
nape,  convex;  snout  very  blunt,  projecting  little  beyond  the  maxil- 
laries;  mouth  moderate,  horizontal;  maxillary  reaching  to  below  pos- 
terior border  of  pupil ;  border  of  preopercle  with  small,  well-devel- 
oped serr8B ;  a  tuft  of  slender  barbels  as  long  as  diameter  of  pupil,  at 
chin,  those  along  inner  edge  of  dentary  bones  separated  by  short 
interspaces;  fourth  dorsal  spine  longest,  2.76  in  head;  soft  dorsal 
long  and  low,  reaching  to  within  a  distance  equal  to  length  of  snout 
from  origin  of  caudal;  caudal  S-shaped;  anal  high,  the  longest  ray 
2.13  in  head ;  ventrals  long,  their  tips  reaching  halfway  from  base 
to  third  anal  ray;  pectoral  broad,  longer  than  ventrals,  1.25  in  head; 
gillrakers  short,  less  than  diameter  of  pupil  in  length,  covered  with 
spinules,  6+10;  scales  strongly  ctenoid;  spinous  dorsal  fitting  into  a 
groove  between  scales;  soft  dorsal  and  anal  with  a  scaly  sheath  at 
base ;  membranes  of  caudal  scaled ;  a  small  patch  of  gcales  at  base  of 
pectoral.  Color  in  alcohol,  olivaceous,  with  traces  of  several  dusky 
crossbands,  most  distinct  under  arched  portion  of  lateral  line. 

This  species  has  been  recorded  only  from  the  coasts  of  Peru. 


Genus  POLTCLEMUS  Berg. 


187.  POLTCLElfUS  PERUANUS  (Stdndadmtr). 


0000. 
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Family  OPLEGNATfflDAE. 


Geniui  OPLEGNATHUS  Richards. 


US.  OPLEGNATHUS  INSIGNIS  (Knw). 


LOBO;  LOBITO;  PEBZOO. 


8oaro9t<ma  inHgne  Kneb,  Neue  Fische  Mus.  Godfroy,  Sltz.  Akad.  Wiss. 

Wien,  vol,  66,  1867,  p.  7,  pi.  2 ;  West  Coast  of  South  America. 
Oplegnathus  inMgnus  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Sci. 

Phila.,  1889,  p.  859. 
OplegnathUM  inHgne  Snodgbass  and  Hkt.licb,  Shore  Fishes  of  the  Galapagos 

Islands,  Proc.  Washington  Acad.  Sci.,  vol.  6,  1905,  p.  397. 

One  specimen,  field  No.  09570,  16.5  cm.  long,  from  Paita,  and 
two  specimens,  field  Nos.  09475  and  09501,  respectively  21  and  4 
cm.  long,  from  Lobos  de  Af uera. 

Head  3.03  in  length ;  depth  2 ;  eye  5.04  in  head ;  snout  2.25 ;  pectoral 
1.31;  D.  XI,  17;  A.  Ill,  13. 

Body  strongly  compressed,  deep,  greatest  depth  2  in  length; 
depth  of  caudal  peduncle  2.2  in  head;  head  short;  snout  pointed; 
eyes  small f  mouth  small;  maxillary  reaching  vertical  from  anterior 
border  of  eye;  teeth  soldered  together,  resembling  the  teeth  of  some 
of  the  scaroids;  border  of  preopercle  armed  with  fine  serrations; 
opercle  ending  in  a  spine;  dorsal  spines  stout,  membranes  deeply 
incised;  soft  dorsal  and  anul  high,  truncate;  caudal  lunate;  anal 
spines  short,  stout,  of  about  equal  length;  tips  of  ventrals  reach- 
ing vent;  pectoral  short,  not  falcate;  scales  very  small,  strongly 
ctenoid;  soft  parts  of  vertical  fins  scaled;  lateral  line  strongly 
arched,  parallel  with  contour  of  back.  Description  of  No.  09475 
from  Lobos  de  Afuera. 

No.  09501,  4  cm.  in  length,  from  Lobos  de  Afuera,  has  head  2.66 
in  length;  depth  2.13;  eye  4  in  head;  snout  3.43;  maxillary  3.43; 
pectoral  1.41;  D.  XI,  17;  A.  IH,  13. 

The  marked  changes  in  coloration  at  the  different  stages  of 
growth  noted  by  Snodgrass  and  Heller  in  Galapagos  specimens  are 
apparent  in  these.  In  the  individual  4  cm.  long  the  ground  color  is 
yellowish  white  crossed  by  black  vertical  bars,  the  first  an  ocular 
band  meeting  its  fellow  on  nape  and  breast,  slightly  narrower  than 
eye ;  the  second  from  origin  of  dorsal  downward  and  forward  across 
opercle,  bending  backward  across  base  of  pectoral  and  meeting  its 
fellow  in  front  of  base  of  ventrals :  the  third  crossing  posterior  half 
of  spinous  dorsal  and  body,  meeting  its  fellow  on  middle  of  area 
between  ventral  and  anal  base;  the  fourth  extending  across  middle 
of  soft  dorsal,  body,  and  anterior  half  of  anal;  fifth  crossing  pos- 
terior fourth  of  soft  dorsal,  caudal  peduncle  and  tips  of  anal  rays; 
the  sixth  narrower  than  the  others  and  crossing  base  of  caudal. 
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In  the  specimen  16.5  cm.  long,  black  areas  are  beginning  to  ap- 
pear in  the  white  ground-color  dorsally  and  on  distal  two-thirds 
of  caudal.  The  largest  specimen  agrees  well  with  Kner's  illustra- 
tion of  this  species. 

Color  in  life  of  largest  specimen:  Gaudy  with  yellow  and  black; 
ground  color  black  or  nearly  so  with  five  (or  six)  bright  yellow  bands, 
completely  encircling  body  at  regular  intervals,  the  first  crossing  head 
over  posterior  edge  of  preopercle,  the  second  from  anterior  spines  of 
dorsal,  passing  just  behind  ventrals,  the  third  from  beneath  poste- 
rior spines  of  dorsal  to  anus  and  spines  of  anal,  fourth  halfway  be- 
tween third  and  fifth,  the  fifth  crossing  posterior  part  of  caudal 
peduncle;  these  bands  wider  than  eye,  but  are  not  solid,  including 
many  irregular-shaped  black  spots;  dorsal  and  anal  black  with  yel- 
low marks — particularly  in  continuation  of  the  bars  on  body ;  caudal 
mottled  with  black  and  yellow ;  pectoral  yellow,  with  spots  and  marks 
of  black ;  ventrals  dorsally  black,  ventrally  yellow  in  proximal  part 
and  black  in  distal  region. 

Specimens  of  0.  fasciatus  from  Japan  show  no  traces  of  black 
supplanting  the  white  bands  and  have  12  instead  of  11  dorsal  spines, 
agreeing  in  other  respects  with  this  species.  * 

Family  LATILIDAE. 

Genus  CAULOLATILUS  GilL 

KIT  TO  BPBCISS. 


a\  Head  8.5  to  3.8  in  length;  depth  4;  D.  VIII,  26;  A.  II,  24  or  25;  scales 
16-118-40  ^  princeps,  p.  110. 

a  \  Head  2.8  to  3.1  In  length ;  depth  3.1  to  3.3 ;  D.  VIII,  23  or  24 ;  A.  I,  22  or  23 : 
scales  14-101-35  _  cabezon^  p.  IIL 

1S9.  CAULOLATILUS  PSINCEPS  (Jmithi). 
PEJE-BLAHCO;  PEJE-FIVO. 

Latilua  princeps  Jentns,  Zool.  Voy.  Beagle,  Fishes,  p.  52,  pL  11;  diatham 
Island. 

Cctulolatilus  princeps  Jordan  and  Evebmann,  Fishes  North  and  Mid.  Amer., 
vol.  3,  1898,  p.  2276.— Steindachneb,  Herpet.-ichthyol.,  Ergebnlsse 
einer  Reise  nach  SQdamerika,  Denkschr.  Akad.  Wiss.  Wien,  voL  72, 
1902,  p.  85. — Snodgbass  and  Helleb,  Shore  Fishes  Galapagos  Islands, 
Proc.  Washington  Acad.  Scl.,  vol.  6,  1905,  p.  417. — Stabks,  Fishes  from 
Ecuador  and  Peru,  Proc.  U.  S.  Nat.  Mus.,  vol.  30,  1906,  p.  799. 

One  specimen,  field  No.  09685,  29  cm.  long,  from  Lobos  de  Afuera ; 
one,  field  No.  09122,  26.8  cm.  long,  from  Callao,  Lima  Market;  and 
one,  field  No.  09701,  33  cm.  long,  from  Pisco. 

Head  3.55  to  3.75  in  length ;  depth  3.9  to  4.1 ;  eye  4.4  to  4.8  in  head; 
snout  2.9  to  3.15 ;  maxillary  2.8  to  3.1 ;  interorbital  3  to  3.35 ;  pectoral 
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1.1  to  1.2;  ventrals  1.5  to  1.75;  D.  VIII,  26;  A.  II,  24  or  25;  scales 
ie-118(+3)-40. 

Body  elongate,  fusiform;  head  short,  dorsal  profile  strongly  con- 
vex; eye  moderate,  1.5  in  snout;  interorbital  broad,  rounded;  nostrils 
small,  the  anterior  with  a  flap;  mouth  small,  oblique;  maxillary 
scarcely  reaching  vertical  from  front  of  eye ;  teeth  small,  fijie,  villi- 
form;  vertical  border  of  preopercle  evenly  and  finely  serrate. 

Scales  small,  strongly  ctenoid,  regular  in  arrangement ;  preopercle, 
subopercle,  preorbital ;  region  around  eye  and  top  of  head  from  tip 
of  snout  back  to  above  middle  of  eye  naked;  cheeks  and  opercles 
scaly,  in  the  smaller  examples  the  scales  on  cheeks  extending  on  to 
preopercle  and  subopercle;  dorsal  spines  short,  flexible,  of  nearly 
uniform  height,  slightly  shorter  than  soft  rays;  membranes  of  soft 
dorsal  and  anal  incised;  caudal  forked,  upper  lobe  longer;  ventrals 
moderate,  tips  reaching  within  diameter  of  pupil  of  front  of  vent; 
pectoral  falcate,  nearly  as  long  as  head. 

Color  in  alcohol :  Reddish  brown  on  back,  becoming  yellowish  on 
belly;  fins  dusky. 

Bocky  islands  of  the  Pacific  coast  from  Monterey  to  Peru  and  the 
Galapagos  Archipelago. 


Type.—C2Lt.  No.  77654,  U.S.N.M.  (field  No.  09160),  a  specimen 
27.5  cm.  long,  from  Chimbote. 

A  paratype,  No.  09553,  31  cm.  long  from  Paita. 

Head  2.95  in  length ;  depth  3.2 ;  eye  4.4  in  head ;  snout  3 ;  maxillary 
2.64;  interorbital  3.95;  preorbital  5.57;  pectoral  1.33;  ventral  1.75; 
D.  VIII,  23  (i) ;  A.  I,  22;  scales  14-101  (+3) -35. 

Body  elongate,  very  deep  at  shoulders,  narrowing  posteriorly; 
caudal  peduncle  3.54  in  head ;  head  long,  profile  strongly  arched  from 
tip  of  snout  to  origin  of  dorsal;  mouth  large,  oblique;  maxillary 
reaching  to  vertical  from  anterior  border  of  pupil;  lips  fleshy;  teeth 
small,  fine,  outer  teeth  stronger,  bands  of  teeth  widest  in  front,  nar- 
rowing posteriorly  to  a  single  row;  in  the  lower  jaw  the  posterior 
teeth  thicker,  canine-like ;  vertical  border  of  preopercle  strongly  and 
evenly  serrate;  opercle  ending  in  a  stout  spine. 

Scales  strongly  ctenoid,  regular  in  arrangement;  preopercle,  sub- 
opercle, preorbital  anteriorly;  region  around  eye,  snout,  and  top  of 
head  to  above  middle  of  eye  without  scales;  cheeks  and  opercle  scaly; 
first,  second,  and  third  dorsal  spines  graduated,  shorter  than  the 
others,  which  are  of  about  equal  length,  3.7  in  head,  nearly  as  long 
as  the  anterior  soft  rays;  twentieth  and  twenty-first  soft  rays  longest, 
reaching  to  base  of  caudal,  2.43  in  head ;  caudal  nearly  truncate,  outer 
rays  slightly  produced;  anal  rays  long  as  in  dorsal,  posterior  rays 


140.  CAULOLATILU8  CABEZON,  new  ipedM. 
FEJE-BLAHOO;  CABEZOH;  CABBZITDO. 

Plate  10,  flg.  3. 
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reaching  base  of  caudal;  tips  of  ventrals  reaching  vent;  pectorals 
long,  slightly  falcate,  tips  reaching  vertical  from  origin  of  anal; 
rays  and  spines  all  very  flexible. 

Color  in  life,  a  brassy  green  bar  extending  from  lower  side  of 
eye  forward  (embracing  nostril)  and  parallel  to  ventral  surface  of 
head ;  bars  of  opposite  sides  meeting  in  front,  but  there  almost  lost 
in  the  dusky  color  of  the  top  of  the  snout;  scmie  brassy  green  on 
lower  part  of  side  of  head,  on  iris  which  is  mottled,  and  in  axil  of 
pectoral;  a  black  spot  with  a  slight  olive  tint  above  base  of  pectoral; 
fleshy  flap  on  posterior  margin  of  opercle  dusky  olive;  fins  tinted 
with  olive. 

Color  in  alcohol :  Beddish  brown,  tinged  with  olive ;  opercular  flap 
and  an  area  above  pectoral  base,  dusky  olive;  fins  olivaceous. 

The  paratype  has  head  3.04  in  length;  depth  3.27;  eye  4.35  in  head; 
snout  2.9 ;  maxillary  2.55 ;  interorbital  4.04 ;  pectoral  1.2 ;  ventral  1.73 ; 
D.  VIII,  24;  A.  I,  23;  scales  15-101  (+4)-^5.  Color  in  alcohol, 
olivaceous  with  a  tinge  of  reddish;  belly  light  olive;  opercular  flap 
dark;  upper  base  of  pectoral  and  humeral  area  black. 

This  species  may  be  readily  distinguished  from  C.  princeps  by  the 
deep  head  and  body  tapering  posteriorly  (in  C.  princeps  the  body 
is  much  more  slender  and  more  uniform) ;  by  the  longer  head  and 
larger  eye  in  specimens  of  same  size,  by  the  truncate  form  of  the 
caudal,  straighter  lateral  line  and  larger  scales.  It  agrees  with  C, 
wnmruOm  from  California  in  having  elongated  dorsal  spines  and 
resembles  closely  Cuvier  and  Valenciennes'  description  of  LatUw 
ckrysops  from  Brazil. 

Family  PINGUIPEDIDAE. 
Genoa  PIN6UIPES  Cuvier  and  Valenciennes. 

141.  PINGUIPES  CmLBNSIS  (Mtlina). 
XOLUZO. 

Bbox  cTMensU  Mouna,  Gomp.  Hist  Nat  Geo.^  OivU,  vol.  1,  1788,  p.  394. 
Pinguipes  chUensis  CuvncR  and  Valbncibnnes,  Hist.  Nat.  Polss.,  voL  9, 

1833.  p.  338  (457).— Gay,  Hist  Chile,  Zool.,  vol.  2,  1848,  p.  105,  I. 

Atlas,  Zool.  Ictiol.,  1854,  pi.  2,  fig.  2. — Yalbnciennes,  Les  Poiss. 

R^gne  Anim.  de  Cuv.,  1850,  pi.  16,  fig.  1.— GftNTHEB,  Cat,  Fish.  Brit 

Mas.,  vol.  2,  1860,  p.  252. — Steindachneb,  Fauna  Chilensis,  18d8,  p. 

301.— Delfin,  Cat.  Peces  de  Chile,  1901,  p.  82. 

Two  specimens,  field  Nos.  09716  and  09712,  respectively  37.5  and 
44  cm.  in  length,  from  MoUendo. 

^  Compendio  della  storia  geografit,  naturale,  e  civile  del  regno  del  Chile.  Sro.  Bologna, 
1776. 
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Head  2.96  to  3.12  in  length;  depth  4.25  to  4.55;  eye  6.65  to  6.75 
in  head;  snout  2.3  to  2.35;  maxillary  2.2  to  2.35;  interorbital  3.33 
to  3.85 ;  pectoral  1.6  to  1.68 ;  ventrals  1.7  to  1.74 ;  D.  VI,  28 ;  A.  I,  26 ; 
scales  27-110  (-f6)-37. 

Body  cylindrical,  tapering  and  somewhat  compressed  posteriorly; 
greatest  depth  under  insertion  of  dorsal;  dorsal  outline  arched, 
ventral  outline  comparatively  straight;  head  subcorneal,  profile  from 
tip  of  snout  to  above  eyes  straight ;  eyes  small ;  interorbital  broad  and 
flat;  mouth  large,  slightly  oblique;  lips  thick  and  fleshy;  maxillary 
reaching  vertical  from  anterior  border  of  eye ;  teeth  in  jaws  in  villi- 
f  orm  bands,  an  outer  row  of  strong  canine-Uke  teeth ;  teeth  on  vomer 
and  palatines,  those  on  front  of  vomer  stout  and  blunt;  jaws  sub- 
equal;  margin  of  preopercle  entire;  two  spines  on  posterior  border 
of  opercle;  dorsal  and  anal  long  and  low ;  dorsal  spines  much  shorter 
than  soft  rays;  origin  of  ventral  in  front  of  origin  of  pectoral;  scales 
small,  ctenoid,  regular  in  arrangement;  cheeks  and  opercles  scaly. 

Color  in  alcohol :  Grayish,  tinged  with  brownish  red ;  two  rows  of 
round  white  spots  on  each  side,  the  first  just  below  dorsal,  the  second 
along  lateral  line  anteriorly,  rising  slightly  posteriorly  (only  traces 
of  these  spots  discernible  in  the  larger  individual) ;  dorsal  spines 
and  anterior  half  of  base  of  dorsal  blackish;  fins  du^;  a  black  area 
on  upper  caudal  base,  above  and  not  at  end  of  lateral  line. 

Doctor  Coker  writes  that  this  fish  is  locally  known  as  "  RoUizo," 
and  is  said  to  be  almost  the  same  as  the   Bacalao  "  (cod). 


CTieUodaotylus  variegatus  Cuvieb  and  Valenciennes,  Hist.  Nat.  Poi8S.t 
vol.  9,  1833,  p.  364  (498) ;  Valparaiso.— Gat,  Hist  Chile,  Zool.,  vol.  2, 
1848,  p.  199. — Abbott,  Marine  Fishes  of  Pern,  Proc.  Acad.  Nat  Sci. 
Phlla.,  1899,  p.  357. 

Cheilodactylus  chictU9  Tschxjdi,  Fauna  Peruana,  Ichth.,  1845,  p.  15,  pi.  2; 
Pern. 

Chilodactylus  variegatus  GDntueb,  Cat.  Fish.  Brit  Mus.,  vol.  2,  1862,  p. 
81. — Steindachneb,  Fauna  Chllensis,  vol.  2,  1898,  p.  290;  Herpet- 
Ichthyol.,  Ergebnlsse  elner  Reise  nach  Stldamerlka,  Denkschr.  Akad. 
Wlss.  Wlen,  vol.  72,  1902,  p.  34;  Callao.— Stabks,  Fishes  from  Ecua- 
dor and  Peru,  Proc,  U.  S.  Nat  Mus.,  vol.  30,  1906,  p.  797. 

One  specimen,  field  No.  09149,  27  cm.  long,  from  Piscadores  Island, 
taken  by  hand,  floating  alive  on  the  surface,  presumably  sick ;  four, 
field  No.  09155,  9.4-10.6  cm.  long,  from  Ancon,  taken  on  beach  with 
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Geniu  CHEILODACTTLUS  Lac^pMe. 
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a  seine;  one,  No.  09410,  20.7  cm.  long,  from  Guanape  North  Island;  I 
one,  No.  09572,  16.2  cm.  l(mg,  from  Paita;  two,  Nos.  09629  and  ' 
09630,  respectively  16.7  and  14  cm.  long,  from  Independencia  Bay, 
Santa  Bosa  Island,  east  side;  one,  No.  514,  17.7  cm.  long,  from  Mol- 
lendo;  and  two.  No.  278, 7.2  and  7.5  cm.  l(mg,  from  Lobes  de  Afuera, 
in  tide  pool  in  rocks. 

Head  2.77  in  length ;  depth  2.62 ;  eye  5  in  head ;  snout  2.81 ;  maxil- 
lary 3.8;  interorbital  3.8;  preorbital  7.6  in  head,  1.5  in  eye;  pectoral 
1.36  in  head;  D.  XVII,  29;  A.  IH,  10;  scales  8-58  (4-8)-15. 

Body  compressed,  rather  deep,  ovate;  snout  pointed,  interorbital 
broad  and  flat;  mouth  small,  lips  fleshy;  maxillary  not  reaching  ver-  | 
tical  from  anterior  border  of  eye;  teeth  in  villiform  bands;  no  teeth 
on  vomer  or  palatines;  dorsal  spines  short,  stout,  membranes  deeply 
incised;  soft  dorsal  highest  anteriorly,  graduated;  caudal  forked; 
anal  falcate,  third  anal  spine  longest,  one-third  longest  ray;  ventrals 
moderate,  reaching  vent;  six  lower  rays  of  pectoral  simple,  the  two 
nearest  divided  rays  longest,  longer  than  divided  rays. 

Color  in  alcohol:  Blackish  anteriorly;  five  or  six  light  crossbars 
from  base  of  dorsal  and  on  caudal  peduncle,  downward  to  ventral 
surface,  these  slightly  narrower  than  diameter  of  eye.  Description 
based  on  a  specimen  27  cm.  in  length. 

An  individual  20.7  cm.  in  length,  from  Guanape,  has  head  3  in 
length;  depth  2.63;  eye  4.5  in  head;  snout  2.95;  maxillary  4.3;  inter- 
orbital 5.55;  pectoral  1.3;  D.  XVII,  29;  A.  Ill,  9i;  dorsal  and 
anal  somewhat  variable;  D.  XVI  or  XVTI,  29-31;  A.  Ill,  9  or  10; 
simple  rays  of  pectoral  5  to  7. 

.  Color  in  life  of  Guanape  Island  individuals  taken  from  a  com- 
parison of  about  20  specimens,  as  follows:  Conspicuous  color  fea- 
tures are  (1)  the  bright  reddish-orange  tips  and  margins  of  the 
caudal,  anal,  ventral,  and  pectoral  fins;  (2)  about  four  somewhat 
irregular  white  bars,  one  across  caudal  peduncle,  one  extending 
somewhat  obliquely  from  under  anterior  end  of  soft  dorsal  to  ante-  | 
rior  end  of  anal;  belly  and  throat  white  or  nearly  so,  showing  a  | 
slight  greenish  tint  in  some  specimens;  the  general  ground  color  of 
sides  and  back  a  very  dark  brown,  but  on  close  examination 
each  scale  is  seen  to  be  broadly  margined  with  dark  brown,  while 
centrally  they  show  more  or  less  of  a  light  greenish  or  brownish 
gray  with  decided  metallic  luster;  imder  surface  of  opercle  very- 
dark  except  for  a  broad  marginal  zone  of  dusky  white;  soft  dorsal 
faintly  tipped  with  reddish-orange. 
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Famfly  APLODACTYLIDAE. 


GeniiB  APLODACTYLUS  Cuvier  and  Valenciennes. 


la.  APLODACTTLUS  PUNCTATUS  Cuvier  and  ValendemiM. 


JZBOUZLLA. 


Plate  11.  fig.  1, 


Aplodactplus  puiuiiatus  Cttvieb  and  Valenciennes,  Hist.  Nat.  Polss.,  vol.  8, 
1831,  p.  352  (477),  pi.  242;  Valparaiso.— Jenyns,  Zool.  Voy.  Beagle, 
Fish.,  1842,  p.  15.— Gay,  Hist.  Chile,  Zool.,  vol.  2,  1848,  p.  156. 

Haplodactylua  punctatus  Gxh^THSB,  Cat.  Fish.  Brit.  Mns.,  vol.  1,  1859,  p. 
434;  Challenger  Exp.,  Shore  Fishes,  1880,  p.  24.— Delfin,  Cat.  Peces  de 
Chile,  1901,  p.  71. — Steindachneb,  Herpet.-lchthyol.,  Ergebnlsse  elner 
Relse  nach  Sttdamerlka,  Denkschr.  Akad.  Wlss.  Wlen,  vol.  72,  1902. 
p.  80. 

Two  specimens,  field  Nos.  430  and  09723,  respectively  32  and  36.5 
cm.  long,  from  Callao,  and  one,  field  No.  477,  24.5  cm.  in  length  from 
Ballestas  Island,  region  of  Pisco,  taken  v^ith  a  trammel  net  in  1  to  3 
fathoms  of  water,  where  this  species  is  known  as  "Nunora"  or 
"  Senorita." 

Head  3.72  in  length;  depth  2.83;  eye  5.92  in  head;  snout  2.68; 
maxillary  3.32;  interorbital  3.32;  pectoral  1.15;  ventral  1.41;  D. 
XV-I,  20;  A.  in,  9^;  100  pores  in  the  lateral  line.  Body  stout, 
caudal  peduncle  deep,  2.18  in  head;  head  conic;  snout  blunt;  inter- 
orbital low,  convex ;  eye  small,  high,  its  diameter  above  level  of  tip  of 
snout;  lips  fleshy;  mouth  small,  maxillary  not  reaching  front  of  eye; 
teeth  strong,  flat,  tricuspid  in  outer  row,  small  cardif  orm  teeth  behind 
these;  scales  small,  lateral  line  with  a  long  low  curve;  fins  scaly; 
dorsal  spines  stout;  anterior  rays  of  soft  dorsal  longest;  caudal 
lunate;  anal  long;  six  lower  rays  of  pectoral  simple,  thickened;  first 
simple  ray  longest. 

Color  in  alcohol :  Ground  color  yellowish  olive,  everywhere  dotted 
with  small  black  spots,  in  many  places  the  spots  united  to  form  rivu- 
lations.  Described  from  an  example  36.5  cm.  long  from  Callao. 

Specimen,  field  No.  477,  has  head  3.54  in  length ;  depth  3 ;  eye  5  in 
head ;  snout  2.5 ;  interorbital  3.05 ;  pectoral  1.14 ;  six  lower  pectoral 
rays  simple;  D.  XV-I,  20;  A.  Ill,  9^, 

The  validity  of  Aplodactylus  reginae^  A.  vermiculatuSj  and  A.  gut- 
tatua  of  Gay,  as  distinct  species,  is  questionable,  the  main  point  of 
difference  appearing  to  be  one  of  coloration. 
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Family  CICHLTOAE. 


Genus  AEQUIDENS  Eigenmann  and  Bray. 


144.  AEQUIDENS  BTVTJLATUS  (GllntlMr). 


BAS&A;  MAJAKRA. 


Plate  11,  flg.  2. 


Chramia  rioulata  GttNTHEB,  Proc.  Zool.  Soc.  London,  1859,  p.  418. 
Acara  pulchra  GI^nther,  Cat.  Fish.  Brit.  Mus.,  vol.  4,  1882,  p.  280. 
Acara  rivulaia  Regan,  Fishes  of  the  South  American  Glchlld  genus  Acara 
Ann.  Mag.  Nat.  Hist,  ser.  7,  vol.  16.  1906,  p.  338. 

Five  specimens,  field  No.  09431,  and  three  specimens,  No.  09432, 
3.3  cm.  to  15  cm.  in  length,  from  Pacasmayo,  taken  from  a  small  dirty 
stream  flowing  through  the  village,  and  two  specimens,  field  No. 
299,  11  and  11.2  cm.  long,  from  Eten,  taken  in  Rio  de  Eten  about 
1  mile  from  its  mouth.  Local  name  of  species,  Majarra. 

Head  2.68  to  2.8  in  length;  depth  2.25  to  2.55;  eye  4.28  to  5.25 
in  head;  maxillary  3  to  3.4;  snout  2.1  to  2.3J;  pectoral  1.1  to  1.2; 
scales  4-26  or  27-9;  D.  XIV,  11  or  12;  A.  Ill,  9  or  10. 

Body  compressed,  greatest  depth  at  origin  of  dorsal;  upper 
profile  of  head  straight  in  smaller  individuals,  usually  slightly  con- 
cave in  larger  examples;  interorbital  slightly  concave  or  flattened; 
maxillary  not  reaching  vertical  from  front  margin  of  eye;  scales 
heavy,  homy;  posterior  rays  of  dorsal  and  anal  lengthened,  their 
tips  reaching  in  older  examples  nearly  to  the  middle  of  the  caudal. 

Color  in  life:  Gaudy  with  green  and  blue  markings  which  fade 
rapidly  in  formalin;  upper  parts  of  head  olivaceous  (sides  and 
lower  parts  mostly  green  and  blue  (the  green  changing  to  blue  in 
the  air) ;  markings  irregular  and  unsymmetrical,  but  a  narrow 
stripe  of  bluish  green  extending  from  below  eye  to  upper  jaw,  two- 
thirds  of  the  way  back  from  front  of  jaw,  and  below  this  stripe 
another  parallel  to  it;  still  other  spots  and  lines  above  these;  ground, 
color  of  body  olivaceous,  crossed  by  three  to  five  light  vertical  bars, 
a  black  spot,  larger  than  eye,  about  midway  between  opercle  and 
caudal,  below  lateral  line;  another  at  base  of  caudal;  these  spots 
conspicuous  in  small  examples  and  hardly  observable  in  the  largest; 
upper  parts  of  sides,  vertical  fins  and  ventrals,  spotted  with  blue 
or  green;  caudal  and  dorsal  tipped  with  white;  pectoral  light 
olivaceous. 

Some  specimens  were  lighter  than  others;  the  smaller  the  fishi 
the  more  distinct  were  the  light  bars. 
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Regarding  the  fishes  taken  at  Pacasmayo,  Doctor  Coker  writes: 
These  specimens  were  taken  in  a  small,  dirty  stream  flowing 
through  the  village  of  Pacasmayo,  and  conveying  to  the  ocean  the 
surplus  water  from  drainage  ditches  fed  from  the  Jequetepeque 
River.  Beginning  at  the  bay  I  worked  up  for  about  half  a  mile 
meeting  the  different  kinds  in  the  following  order:  * Licitas'  (young 
Mtiffil  cephaliis);  *Ancho'  {Astyanax  pentamis);  *Chorocoque' 
{Lehiasma  bimactdata) ;  *  Cameron'  (shrimp) ;  *Sarra'  (Aequidens 
rivulatiis) ;  *Liza'  (large  MugU  cephcAua).  Taking  fish  as  I  came 
down,  this  order  was  exactly  reversed." 

Family  POMACENTRIDAE. 

THE  DEXOZBELLEB. 

KEY  TO  OINBBA. 


Teeth  conical,  or  yllllform,  not  compressed  Chromis,  p.  117. 

a*.  Teetli  not  conical  or  villlform,  somewhat  compressed;  preoperde  entire  In 
adult 

b\  Suborbitals  entirely  adnate  to  the  cheeks  NexUosus,  p.  121. 

b\  Suborbitals  not  adnate  to  the  cheeks  Abudefduf,  p.  123. 

GeniiB  CHROMIS  Cuvier. 

KIT  TO  8FBCIES. 

a\  Dorsal  spines  13  orusma,  p.  118. 

a*.  Dorsal  spines  12. 

b\  Caudal  fin  uniform  In  coloration  intercruama,  p.  119. 

b\  Caudal  fin  with  a  broad  black  border  on  each  lobe,  narrowly  margined 
with  lighter,  central  part  of  fin  light  atrilobatus,  p.  117. 


145.  CHROMIS  ATRILOBATUS  GUI. 

CJiromU  {Furcaria)  atrUobata  Gnx,  Proc.  Acad.  Nat  Scl.  Phlla.,  1862. 
p.  149;  Cape  San  Lucas. 

Chromis  atrUobatus  Jordan  and  Evebmann,  Fishes  North  and  Mid.  Amer., 
voL  2,  1898,  p.  1546. — Gilbebt  and  Stabks,  Fishes  of  Panama  Bay, 
Mem.  California  Acad.  Scl.,  voL  4,  1904,  p.  139,  pi.  21,  fig.  43. 

One  specimen,  field  No.  09478,  11  cm.  in  length,  and  three  speci- 
mens, field  No.  09440,  5.7  to  7.5  cm.  in  length,  from  Lobos  de  Afuera. 

Head  8.36  in  length;  depth  2.62;  eye  3.57  in  head;  snout  3.84; 
maxillary  2.77;  D.  XII,  13;  A.  II,  10  (normally  there  are  11  or 
12  rays  in  the  anal) ;  scales  3-28-9,  20  pores. 

Body  slender,  greatest  depth  at  origin  of  dorsal;  a  slight  depres- 
sion over  eye  in  longitudinal  contour ;  top  of  head  everywhere  trans- 
versely convex;  preopercle  oblique,  sometimes  slightly  emarginate  in 
its  lower  half,  mouth  small,  oblique;  teeth  in  bands  in  each  jaw,  those 
in  the  outer  row  large,  conical,  curved;  spinous  dorsal  low,  of  uni- 
form height ;  soft  dorsal  and  anal  angulated ;  caudal  lobes  long,  pro- 
40666^— Bull.  95—17  9 
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duced  into  filaments,  fin  deeply  forked;  ventrals  moderate,  in  some 
specimens  with  the  first  ray  filiform;  pectoral  long  and  angulated, 
equal  to  or  greater  than  length  of  head. 

Color  in  life:  Olivaceous  above;  below  bluish  silvery,  and  very  ob- 
scurely striped;  a  pale  spot  (gold  when  first  taken)  on  back  at  poste- 
rior limit  of  dorsal,  the  spots  of  the  two  sides  confluent  posteriorly 
behind  dorsal ;  a  broad  black  stripe  extending  from  insertion  of  each 
lobe  of  caudal  to  its  slender  tip;  just  above  dorsal  stripe  and  just 
below  ventral  stripe  the  fin  is  very  narrowly  margined  with  pink; 
between  the  stripes  the  fin  is  olivaceous  proximally  and  pink  poste- 
riorly ;  dorsal  almost  black,  a  small  part  including  last  two  to  four 
rays  olivaceous  proximally  and  reddish  distally;  distal  half  of  anal  ^ 
light  olive,  pectoral  reddish  at  base,  insertion  black. 

This  species  occurs  from  Cape  San  Lucas  southward  to  Lobos  de 
Afuera,  Peru.  It  is  reported  to  be  very  abundant  about  the  islands  | 
in  Panama  Bay;  not  recorded  from  the  Galapagos  Islands. 


Heliasea  cnuma  Cuvikb  and  Vaijcnciennes,  Hist.  Nat.  Polss,,  voL  9,  1833, 
p.  377  (  510),  (part) ;  Valparaiso,  Chile  (specimen  from  Juan  Fernandez 
Island  not  this  species. — Jentns,  Zool.  Voy.  Beagle,  1842,  p.  54. — Gat, 
Hist.  Chile,  Zool.,  vol.  2,  1848.  p.  206  (part).  I.  Atlas  Zool.  Ictiol..  1854, 
pi.  4.  fig.  1.— Valekczennes,  Poiss.  Rdgne  Anim.  de  Cuv.,  1850,  pL  33, 
fig.  2. 

Heliaates  crusma  Gthn'HKB,  Cat.  Fish  Brit.  Mus,,  vol.  4, 1862,  p.  61. — Stetn- 
DACHNEB,  Fauna  Chilensis,  vol.  4.  1898.  p.  317. 

ChronUs  crusma  Abbott,  Marine  Fishes  of  Pern,  Froc.  Acad.  Nat.  Sci.  Phila., 
1899,  p.  358.— Delfin,  Cat.  Feces  de  CJhile,  1901,  p.  7a— Stabks,  Fishes 
from  Ecuador  and  Peru,  Proc.  U.  S.  Nat.  Mus.,  vol.  30,  1906,  p.  798.  ! 

Two  specimens,  field  Nos.  508  and  515,  respectively  17.5  and  14  cm. 
long,  from  MoUendo;  one,  field  No.  09144, 15.1  cm.  long  from  Callao; 
and  seven,  field  No.  09627,  4.2  to  13  cm.  long  from  Independencia 
Bay,  Santa  Rosa  Island,  east  side. 

Head  2.95  in  length;  depth  2.03;  eye  8.66  in  head;  snout  4;  in- 
terorbital  8.1;  scales  3^-27-10,  20  pores;  D.  XIII,  12;  A.  11,  12; 
P.  20. 

Body  short,  deep  ovate  and  rather  thick,  the  dorsal  outline  slightly  ^ 
more  convex  than  the  ventral ;  snout  short  and  abruptly  conic,  shorter 
than  eye;  interorbital  rounded;  opercle,  preopercle  and  suborbital  en-  I 
tire;  preopercular  margin  varying  considerably,  in  some  specimens  | 
the  free  sides  nearly  straight,  closely  approaching  a  right  angle,  in 
others  the  vertical  portioA  strongly  concave;  opercle  ending  in  two 
small  flat  spines,  the  upper  obscure;  teeth  conic,  in  three  or  four  rows  I 
}n  each  jaw,  the  outer  series  enlarged,  close-set;  third  dorsal  spine 
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longest,  2.13  in  head;  soft  dorsal  considerably  higher  than  spinous 
portion,  rather  acute,  the  middle  rays  elongate,  longest  rays  1.65; 
second  anal  spine  \(mg  and  stout,  1.94,  anal  rounded,  not  so  acute  as 
soft  dorsal,  longest  rays  1.86 ;  caudal  deeply  emarginate,  the  upper 

^  lobe  sli^tly  longer  than  lower,  equal  to  head  in  length;  ventrals 
elongate,  reaching  past  vent  and  in  some  specimens  to  base  of  anal, 
1.35 ;  pectoral  broad,  longer  than  head  .9  in  head ;  scales  large,  regu- 

>  lar,  strongly  ctenoid,  densely  covering  entire  body  and  head  except 
anterior  border  of  snout;  lateral  line  well  developed,  arched,  fol- 
lowing contour  of  back  to  witiiin  two  scales  of  base  of  dorsal,  where 

^  it  ceases;  fins  scaled  at  base,  those  on  spinous  dorsal  largest. 

Color  in  alcohol,  bluish  black  on  back,  scales  on  sides  with  a  cen- 
tral area  of  silver,  margin  dusky ;  approaching  the  ventral  surface, 
the  silver  area  increasing  in  size  until  it  covers  all  of  the  scale  except 
a  narrow  marginal  line;  scales  more  or  less  punctulate  with  dusky; 
dorsal  blackish;  caudal  dusky  white;  anal  blackish;  ventral  blackish, 

^  mottled  with  light;  pectoral  silvery  translucent,  base  iridescent 
bluish,  darkest  in  upper  angle.  Description  based  chiefly  on  a  speci- 
men 17.5  cm.  long  from  MoUendo. 

The  individuals  from  Santa  Kosa  Island  are  dark  brown,  quite 
uniform  in  coloration,  but  showing  some  traces  of  the  silvery  central 
areas  to  scales  in  places;  caudal  and  pectoral  darker;  iridescent  blue 
base  of  pectoral  very  distinct 
Color  in  life  of  field  No.  09144,  back  and  sides  dusky  above,  sides 

*  lighter;  scales  with  dusky  margin,  light  within;  belly  and  lower  part 
of  sides  silvery;  membrane  between  rays  of  pectoral  very  trans- 
parent; some  specimens  much  lighter  than  others. 

This  species  is  known  under  a  considerable  number  of  common 
names;  our  specimens  from  Callao  were  called  Chavelita ;  at 
Santa  Bosa,  ^  Conguyo ;  at  Mollendo,    Juniche."  Abbott  records 

»  individuals  from  Callao  under  the  names  "Cognito"  or  "Con- 
quito,''  and  Delfin  states  that  the  names    Castaneta,''  Boquilla,'' 
Frailecito   and   Pampanito  ^'  are  applied  to  this  species  by  fisher- 
men on  the  coasts  of  Peru  and  Chile. 

147.  CBBOIIIB  DTTIBCBUSIIA,  b«w  ipmIm. 
OSAVZLXTA. 

Plate  11,  flg.  3. 

HeUoBes  cnuma  Octvieb  and  Valenciennbs  (part),  Hist  Nat.  Poles.,  toI. 
9,  1S83,  p.  877  (510) ;  Joan  Fernandez  Island  (not  the  types  from 
Valparaiso).— Oat,  Hist  Chile,  Zool.,  vol.  2, 1S48,  p.  206  (part). 

Type.— Cat  No.  77590  U.S.N.M.  (field  No.  09408),  a  specimen  15 
'  cm.  long  from  Guaoape  North  Island. 

One  specimen,  field  No.  09457, 13.1  cm  long,  and  three  specimens, 
field  No.  09445,  7.8  to  8.7  cm.  long,  from  Lobos  de  Afuera. 
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Cuvier  and  Valenciennes  base  their  description  of  the  species 
Heliaaea  crusma  upon  two  individuals  5^  inches  long  from  Valpa- 
raiso, Chile,  and  include  an  individual  8  inches  long  from  Juan 
Fernandez  Island,  indicating  certain  differences  between  this  ex- 
ample and  those  from  Valparaiso.  Specimens  in  our  collection  from 
MoUendo,  CaUao,  and  Santa  Kosa  Island  agree  very  well  with  their 
description  of  the  Valparaiso  examples;  other  specimens  in  our  col- 
lection taken  at  Guanape  and  Lobos  de  Afuera  present  certain  of  the 
differences  indicated  in  their  example  from  Juan  Fernandez  Island 
and  possess  other  characters  which  serve  to  definitely  separate  the 
latter  as  a  distinct  species,  to  which  we  have  given  the  name  Civrorm 
irUercrwnui. 

The  type  (field  No.  09403)  from  Guanape  North  Island  has  the 
following  comparative  measurements:  Head  3.2  in  length;  depth 
2.15;  eye  3.9  in  head;  snout  4;  maxillary  3.04;  D.  XII,  14;  A.  II, 
14;  P.  20;  scales  3^-27-10,  20  pores. 

Body  short,  deep,  ovate,  and  compressed,  the  curvature  of  the 
dorsal  and  ventral  outlines  nearly  equal ;  snout  short,  conical,  shorter 
than  eye;  interorbital  rounded,  with  a  slight  depression  in  center; 
teeth  conic,  in  three  or  four  interrupted  rows,  those  in  outer  ro^ 
slightly  larger  than  others;  opercle,  preopercle,  and  suborbital  en- 
tire; vertical  border  of  preopercle  nearly  straight,  the  angle  rounded; 
opercle  ending  in  two  flat,  rather  obscure  spines;  fourth  to  sixth 
dorsal  spines  longest,  equal  in  length,  2.4  in  head;  middle  rays  of 
soft  dorsal  longest,  acute,  longest  ray  1.75  in  head;  caudal  forked, 
upper  lobe  slightly  the  longer,  longer  than  head,  0.87 ;  second  anal 
spine  moderate,  2.12;  soft  anal  acute  or  slightly  rounded  posteriorly, 
longest  ray  1.92;  ventrals  moderate,  reaching  to  behind  vent,  1.4; 
pectoral  rounded,  shorter  than  head,  1.09 ;  scales  large,  regular,  close- 
set,  ctenoid,  covering  all  of  body  and  head  except  snout  and  tip  of 
lower  jaw ;  those  on  upper  surface  of  head,  around  eye,  on  cheeks  and 
under  surface  of  head,  small  and  crowded. 

Color  in  alcohol,  brown,  centers  of  scales  dark  brown,  marginal 
half  lighter  on  those  below  the  lateral  line,  the  separation  of  the 
tiRO  colors  most  distinct  ventrally ;  dorsal,  anal,  and  ventrals  very 
dark  brown;  caudal  dusky  brown,  inner  margin  of  lobes  lighter; 
pectoral  tawny,  base  dark  brown,  darkest  in  upper  angle;  a  trace  of 
blue  iridescence  near  posterior  border  of  opercle. 

A  paratype  (field  No.  09457)  has  the  following  comparative  meas- 
urements: Head  8.16  in  length;  depth  2.06;  eye  3.33  in  head;  snout 
4.2 ;  interorbital  3 ;  pectoral  1 ;  D.  XII,  14 ;  A.  II,  13 ;  scales  8^-27-10. 
Coloration  like  that  of  the  type  but  darker. 

Color  in  life  of  a  paratype  (field  No.  09445)  :  Dusky  bluish;  a 
black  spot  in  axil  of  pectoral.  j 
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This  species  is  easily  distinguished  from  Chrorrds  crusma  by  the 
shorter  head,  shorter  pectoral  (in  this  species  it  is  equal  to  or  less 
than  head;  in  crusma^  it  is  always  longer  than  the  head) ;  by  the 
differences  in  the  fin  formulas  of  dorsal  and  anal  and  by  the  slenderer, 
more  compressed  body,  especially  anteriorly. 

Cuvier  and  Valenciennes  note  that  the  example  from  Juan  Fer- 
nandez differed  from  the  others  in  having  the  vertical  border  of  the 
preopercle  straight  instead  of  concave  and  the  angle  more  acute,  the 
upper  lobe  of  the  caudal  longer  and  more  pointed,  causing  the  fork- 
ing of  the  fin  to  appear  deeper.  These  characters  do  not  appear  to 
be  of  specific  importance  in  separating  this  species.  In  our  examples 
of  each  species  the  straightness  of  the  vertical  border  of  the  pre- 
opercle varies,  as  does  the  forking  of  the  caudal  lobes.  This  species 
is  found  in  the  vicinity  of  the  small  island  groups  on  the  coasts  of 
Pern  and  Chile. 


Pamacentrus  latifron8  Tbohudi,  Fauna  Peruana,  Ichtti.»  1846,  p.  17; 

Huacho,  Peru.— Ot^NTHKB.  Cat.  Fish.  Brit.  Mus.,  vol.  4, 1862,  p.  34. 
Olyphidodon  latifrons  Steindachneb,  Fauna  Ohllensis,  1808,  p.  316. 
Bupomacenirus  latrifrons  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad. 

Nat.  ScL  Phlla.,  1809,  p.  368. 
Ahudefduf  latifrons  Delfin,  Oat.  Peces  de  ChUe,  1901,  p.  76. 
NexUosm  dlhemarleus  Helleb  and  Snodobass,  Proc.  Washington  Acad. 

Scl.,  vol.  6,  pi.  8,  1903,  p.  204;  Albermarle  Island. — Snodobass  and 

Heixxb,  Shore  Fishes  of  the  Galapagos  Islands,  Proc.  Washington 

Acad.  Sci.,  vol.  6,  1906,  p.  391. 

One  specimen,  field  No.  509,  20.3  cm.  in  length  from  MoUendo; 
two,  field  Nos.  09171-2,  respectively  19  and  14.6  cm.  in  length,  from 
Guanape  North  Island ;  one,  field  No.  09443,  13.4  cm.  in  length,  and 
three  young  examples,  field  No.  278,  2  cm.  in  length,  from  Lobos  de 
Afuera  (the  small  individuals  taken  from  a  small  tidal  pool). 

Head  3.2  (4  total)  in  length;  depth  1.97  (2.5) ;  eye  4.9  in  head,  1.9 
in  snout,  2.2  in  distance  between  lower  edge  of  orbit  and  lower  edge 
of  preopercle;  preorbital  1.11  in  eye;  snout  2.5  in  head;  D.  XIII,  18; 
A.  II,  14;  scales  4-27-12,  22  pores. 

Body  ovate,  deep,  rather  thick,  curvature  of  dorsal  outline  greater 
and  more  regular  than  that  of  the  ventral  outline;  snout  moderate, 
blunt;  mouth  small,  nearly  horizontal,  lips  thick;  teeth  well  devel- 
oped, in  a  single  series,  compressed  at  tips,  entire,  incisor-like; 
nostril  very  small,  slightly  above  lower  level  of  orbit;  suborbital 
adnate  to  cheek,  lower  free  portion  distinct;  vertical  border  of  pre- 
opercle nearly  straight,  the  lower  border  rounded ;  opercle  ending  in 
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a  single  flat  spine,  above  which  in  the  upper  angle  are  two  others, 
indistinct. 

Spinous  dorsal  low,  upper  outline  sinuous,  fifth  spine  longest,  2.7 
in  head;  soft  dorsal  much  higher,  acute,  the  posterior  rays  shorter 
than  the  anterior,  longest  ray  1.44;  caudal  deeply  forked,  the  lobes 
large  and  round,  of  which  the  upper  is  considerably  longer,  equal  to 
length  of  head;  anal  spines  small,  the  second  the  longer,  3  in  head, 
middle  rays  of  anal  longest,  1.7  in  head;  depth  of  caudal  peduncle 
1.88;  ventrals  moderate,  reaching  to  behind  anus,  1.16;  pectoral 
broad,  upper  rays  longest,  1.09  in  head ;  scales  large,  regular,  densely 
covering  body  and  head  except  snout  in  front  of  eyes,  area  around 
mouth,  and  lower  margin  of  preopercle;  scales  along  middle  of  side 
largest,  most  of  them  with  accessory  scale  at  base,  those  above  lateral 
line  most  numerous;  fins  densely  scaled,  those  on  spinous  dorsal 
concealing  all  but  tips  of  spines. 

Coloration  in  life :  Back  and  sides  a  very  dark  brownidi  olive,  each 
scale  with  a  very  dark  margin,  lighter  centrally;  a  bright  bar  of 
dusky  gold  extending  incompletely  across  body  a  short  distance 
before  anterior  end  of  anal;  fleshy  flaps  margining  opercle  very 
dark;  soft  parts  of  fins  black;  throat  and  lower  parts  of  head  a  light 
chestnut  brown.  Description  based  on  a  specimen  (field  No.  509) 
20.3  cm.  long,  from  MoUendo. 

Color  in  life  of  a  specimen  (field  No.  09172)  14.6  cm.  long,  from 
Guanape  North  Island,  general  color  dark  olive  green,  lightened  by 
the  golden  bar  and  the  metallic  greenish  centers  of  the  scales,  the 
greenish  centers  giving  place  in  some  parts,  especially  anteriorly,  to 
bluish  or  violet;  lower  part  of  head  and  throat  tinted  purple. 

In  alcohol,  the  individuals  from  Guanape  and  Lobos  de  Afuera 
are  much  darker  (almost  a  bluish  black)  than  the  one  from  Mol- 
lendo,  the  latter  having  a  decided  brownish  cast 

The  three  small  examples  (No.  278)  taken  in  a  tidal  pool  in  the 
rocks  were  in  life  brilliant  blue  in  color;  in  the  water,  the  general 
color  of  darker  blue  varied  by  shining  spots  of  lighter  blue.  They 
have  D.  XIII,  18  or  19;  A.  II,  14;  scales  4-28-12;  preopercle 
strongly  serrate;  top  of  head  and  region  around  mouth  to  below 
anterior  margin  of  pupil  without  scales. 

From  a  study  of  the  young  it  is  evident  that  the  genus  NexUosus 
is  very  close  to  PomacentruSj  differing  in  the  adnate  condition  of 
the  suborbital,  a  condition  which  appears  to  be  approached  by  some 
of  the  young  of  this  genus. 

The  only  previous  records  of  this  species  are  those  of  Tschudi 
who  obtained  a  few  examples,  9  inches  long,  from  Huacho,  Peru; 
two  large  examples,  21.9  and  22.5  cm.  long  obtained  by  Doctor  Plate 
at  Cavancha  Bai  near  Iquique  and  described  by  Steindachner,  and 
several  specimens  obtained  by  Heller  and  Snodgrass  at  Tagus 
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Cove,  Elizabeth  Bay  and  Iguana  Cove,  Albemarle,  Galapagos 
Islands.  The  latter  have  an  excellent  figure  and  description  of 
the  species  under  the  name  of  NexUoma  alhemarleua. 

Genus  ABUDEFDUF  F6r8kaL 

149.  ABUDEFDUF  SAXAIfllS  (LfauuMn). 

Chacetodon  sawatalis  Linnaeus,  Syst.  Nat,  ed.  10, 1758,  p.  276. 

Abudefduf  sawatalis  Jobdan,  Fishes  of  Slnaloa,  Proc.  California  Acad.  Sci., 
ser.  2,  vol.  6, 1805,  p.  475. — ^Jordan  and  Bvebicann,  Fishes  of  North  and 
Mid.  Amer.,  voL  2,  1806,  p.  1561 ;  voL  4,  1000,  pL  2S4,  fig.  500. 

Olyphisodon  s<iwatdlis  Gilbebt  and  Stabxs,  Fishes  of  Panama  Bay,  Mem. 
California  Acad.  Sd.,  vol.  4,  1004,  p.  143. 

Abudefduf  marginatus  Snodgrass  and  Hmj.iro,  Shore  Fishes  of  the  Gala- 
pagos Islands,  Proc  Washington  Acad.  ScL,  voL  6,  1005,  p.  800. 

One  specimen,  field  No.  278  (part),  5.7  cm.  long  from  Lobos  de 
Afuera,  takeix  from  a  very  small  shallow  tide  pool  in  the  rocks. 

Head  3  in  length;  depth  2.04;  eye  2.72  in  head;  snout  3.33;  maxil- 
lary 3.33;  P.  1.15;  V.  1.52;  scales  4f-27-ll;  D.  XIII,  14;  A.  II,  13. 

This  specimen  is  small  and  badly  distorted. 

Family  LABRIDAE. 

TEX  WEASBE  IIBHSB. 

KBT  TO  OBNBRA. 

a\  Vertebrae  27  to  20  (so  far  as  known) ;  dorsal  spines  11  to  18;  sides  of  head 
more  or  less  scaly. 

b\  Scales  large,  5-33  to  85-12  Bodianus,  p.  123. 

ft*.  Scales  small,  0-52  to  55-20  Pimelometopon,  p.  127. 

a*.  Vertebrae  28  to  26 ;  dorsal  spines  8  to  0 ;  head  mostly  naked. 

Halichoeres,  p.  128. 

Genus  BODIANUS  Blocfa. 

KIT  TO  SFBCIB8. 

a\  Color  in  Ufe  not  red ;  pale  blue,  with  a  yellow  patch  behind  the  pectoral  fin, 
which  has  a  large  dark  spot  on  its  extremity ;  head,  taU  and  fins  bright 
red,  their  tips  black  and  yellow;  forehead  very  gibbous  in  the  adult; 
depth  8  to  8.5.  Female  brownish  yeUow ;  a  dark  band  commences  behind 
the  snout  and  is  divided  into  two  behind  the  eye,  the  upper  portion  run- 
ning along  the  back  and  nearly  Joining  its  fellow  from  the  other  side  on 
the  back  of  the  free  portion  of  the  tail,  while  the  lower  crosses  the  angle 
of  the  operculum,  and  Is  continued  on  to  the  middle  of  the  tail,  terminating 
near  the  caudal  and  alternating  with  two  spots  behind  the  base  of  the 
caudal  fin;  fins  yeUowlsh  or  orange.  Forehead  scarcely  gibbous  in  the 
adult  diplotaenius,  p.  124. 

a*.  Color  chiefly  red  or  black,  without  dark  bands  or  stripes ;  body  without  dark 
crossbands  or  stripes;  general  color  vermilion,  with  two  large,  irregular, 
black  blotches  on  the  back  and  dorsal  fin,  the  anterior  on  the  first  six 
dorsal  spines,  the  posterior  extending  over  the  whole  soft  dorsal  and  over 
a  portion  of  the  back  of  the  tail ;  snout  pointed,  with  upper  profile  sUghtly 
concave;  head  longer  than  high;  caudal  emarginate  ecZancAeri, p.  125.* 
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150.  BODIANUS  DIPLOTAENIUS  (GUI). 


OALLO. 


Harpe  diplotaenia  Gnx,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  140;  Cape  San 
Lucas. — ^Jordan,  Fishes  of  Sinaloa,  Proc.  California  Acad.  Sci.,  ser.  2. 
VOL  5,  1895,  p.  480. — Jobdan  and  Eveemann,  Fishes  North  and  Mid. 
Amer.,  vol.  2,  1808,  p.  1582.-- Gilbert  and  Stabks,  Fishes  of  Panama 
Bay,  Mem.  California  Acad.  Sci.,  vol.  4,  1904,  p.  144. 

Bodianus  diplotaenius  Snodgbass  and  Heller,  Shore  Fishes  of  the  Gala- 
pagos Islands,  Proc.  Washington  Acad.  ScL,  vol.  6,  1905,  p.  891. 

Two  specimens,  field  Nos.  09439  and  09683,  respectively  17,5  and 
34  cm.  long,  from  Lobos  de  Af uera. 

Head  3.03  in  length;  depth  2.93;  eye  6.35  in  head;  snout  2.4; 
interorbital  3.42;  pectoral  1.53;  ventral  1.64;  D.  XII,  11;  A.  Ill,  13; 
scales  5-^3-12. 

Body  compressed;  head  short;  snout  concave,  becoming  convex 
over  eyes;  fleshy  pad  on  forehead  little  developed;  mouth  moderate, 
maxillary  scarcely  reaching  vertical  from  front  of  eye;  lips  fleshy, 
lower  lip  with  a  flap  on  each  side;  upper  jaw  with  four  long,  strong, 
pointed  canines  in  front;  behind  these  small  granular  teeth,  some- 
what coalescent  and  forming  a  single  row  posteriorly,  those  at  back 
of  jaws  enlarged,  canine-like ;  at  extreme  posterior  end  a  long  pointed 
canine  tooth,  bent  forward;  teeth  of  lower  jaw  similar,  irregular,  no 
canine  at  posterior  end  of  jaw;  vertical  border  of  preopercle  with 
fine  denticulations;  dorsal  spines  low,  strong,  covered  with  membrane, 
membranes  incised  nearly  to  base  of  fins,  a  rounded  fleshy  flap  cov- 
ering the  spines  extending  for  some  distance  beyond  the  tips  of  the 
spines;  middle  rays  of  dorsal  filamentous  1.5  in  head;  caudal  lu- 
nate; anal  similar  to  soft  dorsal;  ventrals  moderate,  not  reaching 
vent;  pectoral  short  and  broad;  pectoral  base  a  little  in  advance  of 
ventrals;  scales  large,  regular  in  arrangement,  dorsals  and  anal 
sheathed;  top  of  head,  snout,  and  oral  region  scaleless;  cheeks  and 
opercles  scaly. 

Color  in  alcohol,  olivaceous,  scales  margined  with  brown;  a  dark 
brown  band  extending  from  tip  of  snout  through  eye,  where  it 
divides  into  two  bands,  the  upper  extending  obliquely  upward  and 
backward  to  dorsal  surface  of  caudal  pjeduncle,  where  it  is  joined 
with  its  fellow  by  two  dark-brown  saddles;  the  second  horizontal 
and  ending  on  caudal  peduncle,  not  to  base  of  caudal ;  these  bands 
not  continuous  but  interrupted,  formed  by  a  series  of  rectangular 
dark-brown  blotches,  most  distinct  posteriorly;  on  the  base  of  the 
caudal,  above  and  below  the  lateral  line,  are  two  rectangular  brown 
areas;  top  of  head  mottled;  vertical  fins  brown  and  yellow;  ven- 
trals dusky  yellow;  pectoral  yellow,  tipped  with  black.  Descrip- 
tion based  on  an  individual  34  cm.  long,  from  Lobos  de  Afuera. 
Color  in  life:  Of  graceful  form  and  delicate  blend  of  colors.  Poste- 
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rior  margins  of  scales  olive  green,  centers  light  and  tinted  red ;  two 
black  stripes  of  somewhat  irregular  outline  on  sides  (i  cm.  wide  in 
specimen  18.5  cm.  long),  the  lower  extending  from  lower  part  of 
eye  to  a  point  halfway  between  posterior  limit  of  dorsal  and  anal 
and  the  posterior  limit  of  scales  on  the  caudal ;  the  other  from  mid- 
dle of  eye  upwards  a  little  and  then  parallel  to  the  other  stripe  and 
at  a  distance  from  it  of  1  cm.  to  dorsal  margin  of  peduncle;  two 
black  spots  on  scaly  part  of  base  of  caudal  placed  £fymmetrically 
above  and  below  lateral  line;  usually  an  orange  spot  between  end  of 
stripe  and  the  black  spot ;  dorsal,  proximal,  and  ventral  parts  of  caudal 
reddish,  otherwise  tinted  with  gold ;  dorsal  and  anal  fin  rays  large- 
tipped  with  blue  and  purple;  extreme  posterior  parts  of  both  fins 
below  longest  fin  rays  with  mixed  red  and  gold;  pectoral  reddish; 
ventrals  purplish ;  iris  golden  posteriorly,  red  anteriorly ;  skin  cover- 
ing jaws  red  posteriorly. 

The  coloration  and  form  of  this  species  are  subject  to  considerable 
variation.  In  the  adult  male  there  is  a  large  fleshy  pad  on  the  fore- 
head, this  often  reaching  a  height  of  several  times  the  diameter  of 
the  eye;  this  pad  said  to  be  much  less  pronounced  in  the  female^ 
In  the  young  the  snout  is  pointed  and  the  caudal  truncate. 

This  species  occurs  along  the  coast  of  tropical  America,  Gktlapagos 
Island  southward  to  Peru. 

151.  BODIANUS  ECLANCHERI  (VsIoicImuim). 
VIEJA  VEOSA. 

Cossyphus  eclancheri  Valenciennes,  Voy.  Venus,  Zool.,  Poiss.,  1855,  p.  840, 

pi.  8,  fig.  2,  1846;  Galapagos  Islands. 
Harpe  eclancheri  Jordan  and  Evsbmann,  Fishes  North  and  Mid.  Amer., 

vol.  2,  1898,  p.  1588. 
Bodianus  eclancheri  Snoik»ass  and  Het.t.bb,  Shore  Fishes  of  Galapagos 

Islands,  Proc.  Washington  Acad.  Sci.,  vol.  6,  1905,  p.  d92.~-KsNOAil. 

and  Raocliffe,  Mem.  Mus.  Comp.  Zool.,  pi.  85,  No.  8,  April,  1912,  p.  187 ; 

Wreck  Bay,  Chatham  Island. 

Two  specimens,  field  Nos.  09442  and  09452,  respectively  26  and 
21.3  cm.  long,  and  three,  field  Nos.  09461-8  (heads  only),  from 
Lobos  de  Afuera. 

Head  2.9  in  length;  depth  2.38;  eye  6.16  in  head;  snout  2.96; 
maxillary  3.36;  interorbital  3.86;  pectoral  1.87;  ventrals  1.82;  D. 
XIII,  11;  A.  Ill,  12;  scales  5-85-12. 

Body  short  and  deep;  head  longer  than  high;  snout  pointed; 
slight  trace  of  fleshy  pad  of  adipose  tissue  on  forehead ;  teeth  essen- 
tially the  same  asm  B.  diplotaenius;  canines  compressed,  stout ;  pre- 
opercle  serrulate;  cheeks,  opercle,  subopercle  and  interopercle  scaly; 
preopercle  naked ;  scaling  and  shape  of  fins  essentially  as  in  B.  diplo- 
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taenius.  In  the  specimen  here  described  the  yentrals  are  filamentous, 
reaching  to  vent;  longest  dorsal  ray  1.76  in  head;  longest  anal 
ray  1.85. 
Color  in  alcohol  bluish  black. 

This  description  is  based  on  a  specimen  26  cm.  long,  from  Lobos 
de  Afuera. 

Another  example  21.3  cm.  long,  had  the  following  measurements: 
Head  3.16  in  length;  depth  2.87;  eye  5.4  in  head;  snout  3;  inter- 
orbital  8 ;  pectoral  1.12 ;  ventrals  1.35 ;  longest  dorsal  ray  1.42 ;  longest 
anal  ray  1.58;  D.  XH,  11;  A.  IH,  12;  scales  5-36-12. 

Field  No.  09461,  of  which  only  a  portion  of  the  head  was  saved, 
must  have  been  a  much  larger  fii^.  In  it  the  adipose  tissue  on  fore- 
head is  well  developed,  its  height  1.4  in  length  of  snout;  two  of  the 
canines  in  upper  jaw  are  much  compressed  and  hollowed  out  on  the 
under  side;  jaws  behind  canines  with  7  or  8  short,  blunt,  teeth,  a 
jingle  stout  tooth  on  posterior  end  of  left  side,  three  on  the  right  side, 
the  anterior  of  these  being  the  longer. 

Color  in  life  of  these  specimens,  almost  black  with  some  bluish 
mottlings;  imder  side  of  head  bluish.   In  some  specimens  at  least 
a  black  bar  passes  from  eye  to  eye  over  the  head  just  back  of  the 
lump.   The  only  bright  color  is  seen  in  the  iris,  which  is  a  mixture  j 
of  gold  and  duiiy. 

Regarding  the  use  of  the  names  "  vieja,''  "  negra,"  "  jobero,"  etc, 
Doctor  Coker  writes : "  The '  negra '  is  applied  only  to  small  and  per- 
fectly black  specimens.  Larger  black  specimens  are  called  ^vieja' 
or  'vieja  negra.'  The  'jobero'  or  'hobero'  seems  to  be  the  same 
species,  but  the  name  applies  only  to  specimens  of  a  brilliant  orange 
or  yellow  or  white,  or  partly  of  one  of  those  colors.  '  Vieja  Colorado ' 
is  applied  to  large  red  or  brown  specimens.  I  am  not  sure  that  this 
name  is  not  sometimes  applied  to  the  ^  mulata,'  a  related  fish  some- 
times of  variable  color,  sometimes  red,  but  with  smaller  scales  (50 
or  more  in  lateral  line  as  compared  with  about  30  in  lateral  line  of 
'vieja').  The  'jobero'  may  be  white  (unpigmented)  in  parts  or 
over  the  entire  body,  when  it  presents  a  striking  washed-out  ap- 
pearance. The  color  variation  in  '  viejas '  and  '  joberos '  is  remark- 
able. One  part  of  the  body  may  be  dark  red,  brown,  or  jet  black, 
while  another  part  is  bright  yellow,  orange,  or  white.  The  two 
colors  will  be  separated  by  the  sharpest  sort  of  line,  though  their  dis-  I 
tribution  may  be  entirely  irregular  and  unsymmetrical.  Thus  a  fish 
with  general  color  of  dark  reddish  brown  may  have  a  pure  white  | 
head,  the  unpigmented  area  extending  much  farther  back  on  one  side  I 
than  on  the  other.   The  *  gallo '  has  a  characteristic  color  pattern." 

From  the  above  description  it  is  evident  that  the  same  wide  range 
of  color  variation  occurs  here  as  is  recorded  in  specimens  from  the  I 
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Galapagos  Islands.  A  companson  of  the  various  common  names 
with  the  identified  specimens  in  our  collection  indicates  that  the 
term  "  vieja  negra  is  applied  to  the  black  variety  of  this  species, 
"vieja  Colorado"  to  Pimelorrvetopon  darwvnii;  "gallo"  to  Bodiaams 
diplotaerdus;    mulata  "  to  both  B.  diplotaemm  and  P.  darwinii. 

Although  the  only  representatives  of  B.  eclancheri  in  our  collection 
are  of  the  black  variety,  it  is  evident  that  the  name  "  jobero"  ap- 
plies to  specimens  of  this  species  having  a  more  brilliant  coloration, 
yellow,  orange,  or  white  and  black,  or  combinations  of  these  colors. 


FifMiUmeiop<m  canU  (Philipfi),  included  by  AblK>tt  in  his  list  of  Marine 
Fishes  of  Peru,  has  been  recorded  from  Iquique  and  may  occur  on  the 
Peruvian  coast. 

CoBsyphus  darvi>inii  Jenynb,  Voy.  Beagle,  Fishes,  1842,  p.  100,  pi.  20; 
Chatham  Island. 

LahruM  asper  Valenciennes,  Voy.  Y^us,  Poiss.,  1855,  p.  338,  pi.  8,  fig.  1. 

Trochocopus  darwinii  GthvTHER,  Cat  Fish.  Brit  Mus.,  vol.  4, 1862,  p.  100. — 
Steindachnes,  Fauna  Chilensis,  1898,  p.  317. 

PkneUmeiopon  darwinii  Onx,  Proc.  Acad.  Nat  Sci.  Phila.,  1864,  p.  59. — 
Jordan  and  EIvebmann,  Fishes  of  North  and  Mid.  Amer.,  vbl.  2,  1898, 
p.  1586. — Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Sci.  Phila., 
1899,  p.  859. — Snodgkass  and  Heller,  Shore  Fishes  of  the  Galapagos 
Islands,  Proc.  Washington  Acad.  Sci.r  vol.  6,  1905,  p.  394. 

Four  specimens,  field  Nos.  09465-6  and  09678-9,  respectively  25.5, 
81.7,  25,  and  32  cm.  long,  from  Lobos  de  Afuera.  Field  Nos.  .09465-6 
were  taken  on  the  west  side  of  westward  islands.  One  specimen,  field 
No.  507,  26  cm.  long,  from  MoUendo. 

The  genus  Pimelometopon  is  close  to  Trochocopvs  of  Giinther,  but 
differs  in  the  possession  of  a  greater  number  of  scales  and  a  serrulate 
preopercle  (at  least  in  the  young),  a  character  not  noted  in  earlier 
descriptions. 

Head  2.75  in  length ;  depth  2.98 ;  eye  6.06  in  head ;  snout  2.34 ;  inter- 
orbital  8.5;  pectoral  1.57;  D.  XII,  10;  A.  Ill,  12;  scales  9-52-20. 

Body  deep,  compressed;  head  large;  snout  pointed,  its  contour 
straight;  gape  of  mouth  extending  to  vertical  from  anterior  border 
of  eye;  lips  fleshy,  lower  jaw  with  a  flap  on  sides  as  in  Bodianus, 
with  which  it  agrees  also  in  the  character  of  the  teeth;  eye  small, 
about  half  width  of  interorbital ;  margin  of  preopercle  with  fine 
serrulations;  fins  essentially  as  in  Bodianm;  scales  smaller. 

Color  in  alcohol,  olivaceous;  a  large  light  olive  area  on  side  above 
pectoral;  a  large  black  blotch  covering  first  three  dorsal  spines. 
Description  based  on  a  specimen  32  cm.  long,  from  Lobos  de  Afuera. 
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US.  PDIELOIIBTOPON  DABWINn  (JesTBi). 


XTTLATA;  YZZJA  OOLOSADO. 
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Our  only  example  from  Mollendo  has  the  following  measaire- 
ments:  Head  2.77  in  length;  depth  2.92;  eye  6.5  in  head;  snout  2.6; 
interorbital  8.22;  pectoral  1.56;  D.  XII,  10;  A.  HI,  12;  scales 
9-54-20. 

This  individual  is  olive  yellow  in  spirits  and  the  blotch  on  front 
of  dorsal  is  black. 

According  to  Dr.  B.  E.  Coker,  this  species  shows  remarkable  ccdor 
variation  in  life,  and  doubtless  individual  specimens  are  subject  to 
marked  changes  of  color.  Some,  like  No.  09465,  are  flaming  red; 
others,  as  No.  09466,  are  of  a  somber  chocolate  color  with  a  reddish 
tinge  only  in  places;  underside  of  head  dusky,  except  region  of  lower 
lip  which  is  white;  small  olive  spots  more  or  less  noticeable  on  top  of 
head;  caudal,  centrally  and  distally,  olive  tinted. 

Steindachner's  statement,  in  Fauna  Chilensis,  that  the  formula 
for  the  transverse  rows  of  scales  is  8/1/9  is  evidently  an  error  and 
should  be  read  8/1/19. 


Platyglossus  dispilus  GttNTHEn,  Proc.  Zool.  Soc.  London,  1804,  p.  25; 
Panama. 

Halichoeres  dispUus  Jobdan,  Fishes  of  Slnaloa,  Proa  California  Acad. 

Sol.,  2,  vol.  6,  1895,  p.  481,  pi.  45;  Panama. 
Iridio  dispUus  Jobdan  and  Evebmann,  Fishes  North  and  Mid.  Amer., 

vol.  2,  1898,  p.  1597. 

One  specimen,  field  No.  423,  19.8  cm.  long,  from  Callao,  near  San 
Lorenzo  Island ;  one,  field  No.  09631, 16  cm.  long,  from  Independencia 
Bay,  Santa  Bosa  Island;  and  one,  field  No.  09488,  18.8  cm.  long,  and 
two,  field  No.  09499,  8.8  and  15.2  cm.  long,  from  Lobos  de  Afuera. 

Head  3.18  to  3.37  in  length ;  depth  3.5  to  3.6;  eye  6.3  to  7.3  in  head; 
snout  3  to  3.2;  interorbital  4.4  to  4.9;  pectoral  1.4  to  1.44;  D.  IX, 
Hi ;  A.  Ill,  12;  scales  2^-27-9. 

Body  slender,  compressed;  curvature  of  dorsal  and  ventral  out- 
lines similar;  greatest  depth  of  body  under  fourth  dorsal  spine; 
head  moderate,  snout  pointed;  eye  small,  about  2  in  interorbital; 
mouth  small,  jaws  subequal,  lips  fleshy;  four  strong  canines  in 
front  of  each  jaw  followed  by  a  single  row  of  smaller  teeth;  a 
strong  canine  at  posterior  end  of  upper  jaw,  its  tip  directed  forward; 
dorsal  spines  short,  flexible,  their  tips  barely  projecting  beyond  the 
membrane;  posterior  rays  of  dorsal  longest,  about  2.75  in  head; 
caudal  double-concave;  anal  similar  to  soft  dorsal;  ventrals  small, 
tips  reaching  halfway  from  base  to  origin  or  anal;  pectoral  short 
and  broad. 


Genus  HAUCHOERES  RlippelL 


us.  HAUCHOERES  DISPILUB  (CMbitlMr). 


8AV  PEDBANO;  DOHOELLA. 
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Scales  large,  regular  in  arrangement;  head  without  scales;  a  line 
in  front  of  dorsal  along  median  line  of  back  not  crossed  by  the 
scales;  lateral  line  arched,  following  contour  of  back. 

Color  in  alcohol,  olivaceous  or  yellow  tinged  with  red;  a  large 
black  area  under  fourth  dorsal  spine,  crossing  lateral  line,  more 
pronounced  below  line;  black  area  confined  to  center  of  scales,  mar- 
gins lighter;  two  individuals  with  a  distinct  black  notch  at  base 
of  caudal;  a  black  area  on  opercle;  fins  body  color;  sides  of  head 
with  4  or  6  wavy  bands,  these  indistinct  or  absent  in  these  indi- 
viduals. 

Pacific  coast  of  tropical  Aanerica,  Mazatlan  to  Peru. 

Family  SCARTOAE. 

THE  PASB0TFZ8KS8. 

Genus  XENOSCARUS,  new  gemuu 

Type  of  genua. — Xenoscarue  denticulattis.  Jaws  subequal,  the 
lower  barely  included ;  gill  membranes  narrowly  joined  to  the  isthmus, 
across  which  they  form  a  broad  fold ;  upper  lip  double  for  its  entire 
length;  lateral  line  continuous;  one  row  of  scales  on  cheek;  teeth 
white,  distinct,  imbricated  in  regular  oblique  rows  in  both  jaws, 
whoUy  concealing  the  dental  plates  to  the  anterior  edge  of  which  they 
are  affixed;  cutting  edge  of  each  jaw  formed  by  the  outer  teeth,  the 
dental  plate  not  reaching  the  edge,  and  visible  only  from  within; 
dorsal  spines  IX,  soft  and  flexible;  base  of  dorsal  and  anal  with 
scaly  sheath. 

This  genus  is  related  to  Calotomua  in  the  character  of  the  teeth 
and  flexibility  of  dorsal  spines,  but  differs  from  it  in  having  the 
upper  lip  double  for  its  entire  length,  in  this  respect  agreeing  with 
SpariaoTna^  and  in  having  the  gill  membranes  forming  a  broad  fold 
across  the  isthmus.  From  Seariehthya  Bleeker,  it  differs  in  having 
the  teeth  distinct. 

((cm,  strange;  fficapof,  Scarus,  the  ancient  name  of  Spariaoma 
cretenae). 

m.  XKNOSCABUS  DBNTICUUiTUS.  mw  i^mIm. 
POOOOKO  9S  XAE. 

Plate  12,  fig.  L 

Type. — Cat.  No.  77619,  n.S.N.M.,  a  specimen  25  cm.  in  length 
field  No.  09474),  and  paratype  field  No.  09500,  24.1  cm.  in  length, 
from  Lobos  de  Af eura. 

Head  8.16  in  length;  depth  8;  eye  5.66  in  hefi^;  sndut  2.6;  inter- 
orbital  8.4;  pectoral  1.69;  ventral  1.91;  D.  IX,  10;  A.  Ill,  9;  scales 
1^25-6  (6J). 

Interorbital  broad,  flat,  raised  but  little  above  upper  edge  of 
orbit;  dorsal  outline  of  head  nearly  straight;  dorsal  and  ventral 
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outlines  evenly  convex;  eye  small;  snout  blunt;  jaws  subequal,  the 
lower  slightly  included.  Teeth  white,  free,  convex,  ineisorlike, 
those  in  the  upper  jaw  arranged  in  five  oblique  rows,  extending  up- 
ward and  backward,  those  in  front  of  jaw  slightly  irregular  in  ar- 
rangement, those  in  lower  jaw  in  about  six  oblique  rows  extend- 
ing downward  and  backward,  these  rows  not  having  a  common 
starting  point  at  the  symphysis,  being  arranged  along  the  sides  of 
the  dental  plate;  no  canines;  upper  lip  double  for  its  entire  length; 
lips  nearly  covering  teeth.  Scales  large,  thin,  their  edges  mem- 
branous; four  scales  on  median  line  of  back,  in  front  of  dorsal; 
cheek  with  a  single  row  of  four  scales;  lateral  line  continuous,  pores 
numerously  and  widely  branched ;  base  of  dorsal  and  anal  with  scaly 
sheath.  Dorsal  spines  flexible,  the  membranous  covering  of  spines 
extending  into  a  long  filament,  those  posteriorly  becoming  shorter; 
caudal  rounded,  its  lower  rays  somewhat  shortened;  pectoral 
rounded,  upper  divided  rays  equaling  middle  rays  in  length. 

Color  in  spirits:  Slaty  gray;  scales  on  the  sides  and  belly  with  a 
brownish  tinge  in  the  center  and  a  lighter  margin;  dorsal,  caudal, 
and  anal  dusky,  mottled  with  indistinct  round  spots;  ventrals  body 
color;  pectoral  slightly  lighter. 

Color  of  specimens  freshly  dead,  chiefly  dark  green  above,  lighter 
below,  with  a  tinge  of  red  on  throat,  belly,  and  lower  part  of  sides, 
and  also  on  the  distal  part  of  ventrals. 

Comparative  measurements  of  the  paratype:  Head  3.15  in  length; 
depth  3;  eye  5.54  in  head;  snout  2.55;  interorbital  8.82;  pectoral 
1.66;  ventral  1.84;  D.  IX,  10;  A.  m,  9;  scales  li-25-«. 

This  individual  has  more  of  a  brownish  wash;  soft  dorsal  mem- 
branes dusky  translucent;  rays  with  alternating  brown  and  light 
areas;  caudal  brown  with  round  white  dots,  which  are  smaller  than 
eye;  anal  dusky;  ventrals  slaty;  pectoral  rays  brownish,  membranes 
translucent. 


o\  Gin  opening  with  a  number  of  enlarged  bony  plates  or  scutes  behind  It; 
ventral  flap  movable,  supported  by  a  series  of  spines,  more  or  less  free  at 
tip,  and  resembling  fin  rays ;  cheek  entirely  scaled,  without  naked  grooves 
or  patches;  eye  with  a  groove  before  It;  scales  rather  small,  50  to  75 


a\  GIU  opening  with  only  ordinary  scales  behind  It;  no  enlarged  plates  or 
scutes;  ventral  flap  scarcely  movable,  Its  surface  scaled;  lateral  line 
obsolete ;  third  dorsal  spine  small  or  wanting ;  vertical  fins  In  adult  more 


Family  BAUSTIDAE. 


THX  TUoessnsKxi. 


KBT  TO  OBNSEA. 


 Bali$te9,  p.  181. 


or  less  angulate  or  falcate. 


CanthidermU,  p.  131. 
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Genus  BALISTES  (Artedi)  LinnaeuB. 

lU.  BALISTES  POLTLEPIS  SteindMhiier. 
PEJE-OHANOHO. 

Plate  12,  flg.  2. 

BaliaieM  polylepis  Steindaghneb,  Ichth.  Beitr.,  vol.  5,  1876,  p.  21,  Magda- 
lena  Bay;  Mazatlai^;  Acapulco. — Jordan  and  EvEB|iANN,  Fishes  North 
and  Mid.  Amer.,  vol.  2,  1898,  p.  1900. — Gilbert  and  Stabks,  Fishes  of 
Panama  Bay,  Mem.  California  Acad.  Sci.,  yoL  4,  1904,  p.  152. 

One  specimen,  field  No.  09472,  45  cm.  long,  from  Lobos  de  Afuera, 
taken  by  fishermen  in  about  25  fathoms. 

Head  to  lower  end  of  gill  slit  3.4  in  length;  depth  1.8;  eye  5.2; 
snout  1.25;  interorbital  2.5;  pectoral  2;  first  dorsal  spine  1.44;  long- 
est dorsal  ray  1.13 ;  longest  anal  ray  1.35 ;  upper  caudal  ray  longest, 
0.95;  D.  III-26;  A.  24;  oblique  rows  of  scales,  counted  downward 
and  backward,  65,  counted  downward  and  forward,  75;  scales  from 
origin  of  dorsal  to  anal  origin,  60;  preocular  groove  prominent. 

Body  short  and  deep,  dorsal  and  ventral  outlines  strongly  arched ; 
caudal  peduncle  slender,  unarmed,  its  least  depth  3.5  in  head ;  upper 
profile  of  head  very  slightly  convex;  eye  small,  high,  within  1^ 
diameters  of  origin  of  dorsal;  eight  strong  teeth  in  each  jaw;  a 
strong  groove  in  front  of  eye,  its  length  greater  than  diameter  of 
eye;  plates  behind  gill-opening  large;  dorsal  fin  high,  falcate;  outer 
rays  of  caudal  greatly  produced,  fin  concave;  anal  triangular,  ante- 
rior rays  longest;  pectorals  small. 

Color  in  alcohol,  olive  brown,  darkest  on  back;  fins  dusky. 

This  species  differs  from  B.  naufragium  in  having  64  rows  of 
scales  counted  downward  and  backward  instead  of  46  to  50;  in 
having  the  preocular  groove  much  more  prominent;  the  small 
tubercle  on  scales  less  prominent;  the  dorsal  more  falcate;  the 
caudal  lobes  longer;  the  middle  rays  less  produced;  and  the  colora- 
tion plainer. 

Specimens  from  Guadalupe  Island,  Mazatlan,  and  Panama  Bay 
have  27  or  28  dorsal  and  25  or  26  anal  rays.  Gilbert  and  Starks 
state  that  the  lower  caudal  lobe  is  shorter  in  the  specimens  from 
Panama ;  in  our  specimen  the  opposite  is  true. 

Genus  CANTHIDERMIS  Swainson. 

166.  CANTHIDKRMIS  ADSPEBSUS  (Tidivdi). 

BaHsies  adspersus  Tschxtdi,  Fauna  Peruana,  Ichth.,  1845,  p.  31 ;  Huacho. — 
Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Sd.  Phila.,  1899,  p.  860. 
tCanthidermis  anguloBUS  Snodgrass  and  Het.lwb,  Shore  Fishes  Galapagos 

Islands,  Proc.  Washington  Acad.  Sci.,  vol.  S,  1905,  p.  407. 
Canthidertnia  anguUmu  Kendall  and  Raoglqtb,  Shore  Fishes,  AgasslB- 
Albatroas  Eastern  Pacific  Expedition,  Mem.  Mus.  Oomp.  Zool.,  vol.  35, 
No.  3,  AprU,  1912.  p.  164. 
In  Shore  Fishes  of  the  Galapagos  Island  (p.  407),  Snodgrass  and 
Heller  describe  a  large  example  of  C.  anguloew  from  Cocos  Island 
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which  was  unspotted.  Kendall  and  Badcliffe,  in  Shore  Fishes, 
Albatross  Eastern  Tropical  Pacific  Expedition  (p.  164),  list  three 
very  small  individuals  as  C.  <mgulosus^  from  station  4619,  off  the 
coast  of  Panama,  and  state  that  Bdlistes  adspersus  of  Tschudi  is 
probably  the  same  species.  These  small  individuals  had  the  sides  of 
the  body  dotted  with  small,  round,  white  spots.  The  type  of  Can- 
thidemds  angulosus  (Quoy  and  Gaimard)  came  from  the  Hawaiian 
Islands. 

If  the  form  found  on  the  Pacific  coast  of  America  is  found  to  be 
different  from  the  Hawaiian  species,  as  seems  highly  probable,  the 
former  would  become  C.  adspersvs. 

For  the  present  we  have  provisionally  adopted  this  name. 

The  largest  individual  taken  off  the  coast  of  Panama,  21  mm.  in 
length,  has  the  following  measurements :  Head  2.57  in  length ;  depth 
1.63;  eye  3.5  in  head;  snout  2;  pectoral  1.55;  first  dorsal  spine  1.4; 
height  soft  dorsal  2;  D.  III-21;  A.  20;  P.  13;  scales  about  45;  soft 
dorsal,  anal  and  caudal  rounded;  body  dark  brown  with  numerous 
small,  round  white  spots;  fins  yellowish. 


Family  TETRAODONTIDAE. 

THE  PXTFrSKS. 

Genus  SPHEROIDES  Lac^pMe. 

167.  SPHEBOIDES  ANNULATUS  (Juithi). 
PEJE«8AP0;  TAXBOBZN. 


Tetrodon  a/nmUatus  Jenyns,  Zool.  Voy.  Beagle,  1842,  p.  153;  Chatham 
Island. — Steindachneb,  Ichth.  Beitr.,  vol.  5,  1876,  p.  28;  Herpet.- 
Ichthyol.,  Ergebnlsse  einer  Relse  nach  Stidamerlka,  Denkschr.  Akad. 
Wise.  Wien,  vol.  72,  1902,  p.  60;  GuyaquU. 

Anchisomus  geometricus  (Eaup)  Bichabdson,  Voyage  HerM,  1854,  p.  156, 
pi.  30;  Galapagos  Islands;  not  of  Bloch  and  Schneider. 

Spheroides  anmUatus  Jobdan  and  Evebmann,  Fishes  of  North  and  Mid. 
Amer.,  1808,  vol.  2,  p.  1735. — Gilbebt  and  Stabks,  Fishes  of  Panama 
Bay,  MenL  California  Acad.  Scl.,  vol.  4,  1904,  p.  157. — Snodqbass  and 
HiCT.T.ini,  Shore  Fishes  of  the  Galapagos  Islands,  Proc.  Washington 
Acad.  Sd.,  voL  6,  1905,  p.  412. 

One  specimen,  field  No.'09563,  21.5  cm.  long,  from  Paita,  and  one, 
field  No.  1007,  22.5  cm.  long,  from  mouth  of  Tumbes  Eiver,  Tumbes, 
taken  with  a  casting  net,  ^^ataraya." 

Head  2.9  in  length;  depth  3.8;  eye  5.68-6.8  in  head;  interorbital 
2.15-2.3;  snout  2.1-2.2;  D.  8;  A.  7;  interorbital  space  broad,  nearly 
flat;  outline  of  snout  straight  or  concave;  head  broad  and  short;  body 
short  and  robust. 
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In  an  individual  from  Tumbes,  in  which  the  belly  was  inflated  at 
time  of  death,  the  prickles  are  very  distinct;  these  are  sharp  and 
close-set  on  back  from  front  of  eye  backward  nearly  to  dorsal ;  those 
on  ventral  surface  from  front  of  eye  to  vent,  anteriorly  extending 
up  on  side  of  head  to  level  of  middle  of  base  of  pectoral ;  rest  of  head, 
sides  of  body  to  vent  and  all  of  body  behind  vent  without  prickles. 

Color  in  spirits  of  Paita  example,  back  very  dark,  thickly  dotted 
with  small  black  spots,  varying  in  size  in  different  parts  of  the  body, 
but  those  on  sides  larger,  but  always  smaller  than  pupil ;  well-marked 
light-colored  concentric  rings,  characteristic  of  the  species,  cross  back, 
becoming  quite  indistinct  on  sides;  the  central  one  ovate  in  shape, 
about  three-fourths  inch  in  diameter  about  midway  between  anterior 
border  of  eye  and  base  of  caudal;  three  others  cross  back  between 
this  and  the  posterior  border  of  eye;  a  number  of  irregular  lines 
across  snout;  belly  white;  line  of  demarkation  between  color  of  sides 
and  belly;  fins  whitish  gray.  In  the  individual  from  Tumbes  there 
are  fewer  spots  on  the  sides  and  back ;  and  the  concentric  lines  are 
indistinct. 

Pacific  coast  of  tropical  America  and  the  Oalapagos  Islands;  gen- 
erally common  in  sandy  bays  from  Cerros  Island  to  Peru;  once  re- 
corded from  San  Diego. 

Family  GOBEDAE. 

THE  GOBIES. 

KBT  TO  OBNBBA. 

♦ 

a*.  Ventral  fins  separate;  body  scaly;  vomer  with  a  broad  patch  of  vlUiform 
teeth ;  skull  above  with  conspicuous  elevated  ridges,  one  of  these  bounding 
the  orbit  above,  the  orbital  ridges  connected  posteriorly  by  a  strong  cross 

ridge  PhUypnus,  p.  133. 

a".  Ventral  fins  united. 

6*.  Dorsal  fins  separate,  free  from  caudal;  upper  rays  of  pectoral  silklike; 

tongue  emarglnate  Mapo,  p.  184. 

b\  Dorsal  fin  continuous,  the  soft  part  and  the  anal  joined  to  the  base  of  the 
caudal;  body  elongate,  entirely  scaled;  teeth  in  a  band;  those  of  the 
outer  series  very  strong  GohioideSy  p.  134. 

Genus  PHILYPNUS  Cuvier  and  Valenciennes. 

THE  OTTAYIVAS. 
168.  PHILTPNUS  MACULATUS  (Gttnther). 

Lembua  maculatus  GttNTHEB,  Oat  Fish.  Brit.  Mus.,  vol.  1,  1859;  Andes  of 
Ecuador. 

PhUypnus  lateralis  Gnx,  Proc.  Acad.  Nat.  Sci.  PhUa.,  1860,  p.  123;  Cape 
San  Lucas: — Jordan  and  Evebmann,  Fishes  of  North  and  Mid.  Amer- 
ica, vol.  3,  1898,  p.  2195. — Gilbert  and  Stabks,  Fishes  of  Panama  Bay, 
Mem.  California  Acad,  Sci.,  vol.  4,  1904,  p.  167.--Stabk8,  Fishes  from 
Ecuador  and  Peru,  Proc.  U.  S.  Nat.  Mus.,  vol.  30,  1906,  p.  799;  Guaya- 
quil, Ecuador,  and  Eten,  Peru. 

PhUypnus  maculatus  Regan,  Biologia  Gentrali-Americana,  Pisces,  p.  5, 
1906,  pi.  1.  fig.  2. 
40666°— Bull.  95—17  ^10 
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GenoB  MAPO  Sioitt 


Ut.  MAPO  SOPOBATOR  (Cmer  mod  Vi 


I). 


PS7X-GAP0. 


Oobius  soporator  Cuvieb  and  Valenciennes,  Hist.  Nat  Polss.,  vol.  12,  1837, 
p.  42  (56) ;  Martinique. — Jordan  and  Bvebmann,  Fishes  North  and 
Mid.  Amer.,  voL  8,  1898,  p.  2216. — Oilbebt  and  Stasks,  Fishes  of 
Panama  Bay,  MeoL  California  Acad.  Set,  vol.  4,  1904,  p.  171. 

Mapo  Boporator  Snodqbabs  and  Het.t.eb,  Shore  Fishes  of  the  GkOapagos 
Islands,  Proc.  Washington  Acad.  ScL,  voL  6,  1906,  p.  416. — Staxks, 
Fishes  from  Ecuador  and  Peru,  Proc  U.  S.  Nat  Mus.,  voL  80,  1906. 
p.  799. 

Two  specimens,  field  No.  277  (part),  10.5  and  12.4  cm.  long,  and 
two,  field  No.  278  (part) ,  6.6  and  8.8  cm.  long,  from  Lobos  do  Afaera. 
The  latter  were  taken  from  a  shallow  tide  pool. 

Head  3.3  in  length ;  depth  5 ;  eye  4.5  in  head ;  snout  8.1 ;  maxillaiy 
2.2;  interorbital  2  in  eye;  D.  VI-I,  9;  A.  I,  9;  18  scales  in  transverse 
row,  33  transverse  rows  of  scales  from  opercle  to  base  of  caudaL 

Body  robust,  slightly  depressed  anteriorly,  compressed  posteriorly; 
head  low,  depressed,  evenly  romided;  cheeks  tmnid;  eyes  large,  on 
upper  surface  of  head,  interorbital  concave;  lips  thick  and  fleshy; 
mouth  large,  nearly  horizontal;  maxillary  reaching  a  little  behind 
vertical  from  anterior  border  of  eye;  teeth  in  jaw  in  broad  bands, 
the  outer  row  in  each  enlarged,  tongue  notched  at  tip ;  head  naked. 
The  breadth  of  the  head  varies  considerably ;  in  some  of  the  larger 
specimens  in  which  the  cheeks  are  very  tumid  the  breadth  equals 
the  length,  in  others  it  is  considerably  less. 

Spinous  dorsal  low,  the  spines  very  weak;  dorsal  rays  directed 
backward,  the  posterior  rays  long,  reaching  base  of  caudal,  1.75  in 
head;  caudal  rounded;  anal  similar  in  shape  to  soft  dorsal,  but 
shorter;  ventrals  united  into  a  disk,  reaching  vent,  1.5  in  head; 
pectoral  rounded,  the  upper  rays  silk-like,  longest  rays  1.25  in  head, 
ventrals  united  into  a  disk,  reaching  vent,  1.5  in  head. 

Color  in  spirits :  A  very  dark  olive  brown,  indistinctly  barred  with 
darker;  cheeks  and  jaws  with  darker  markings.  Description  based 
on  a  specimen  12.4  cm.  long. 


Amhlyopua  hroussonetii  Gt^NTHKB,  Cat  Fish.  Brit  Mus.,  voL  8,  1861,  pi 

186;  coast  of  Peru;  not  of  Lae4pMe. 
AmblyopuB  (OobMdes)  peruanus  Steindachneb,  Flsch-Fauna  Causa  nod 

Flflsse  bei  Guayaqail,  Denkschr.  Akad.  Wiss.  Wien,  voL  42,  1880,  i>.  42 

(94),  pi.  2,  fig.  2,  2a;  OuayaquU. 


Geiiiu  GOBIOIDES  Lac^pMe. 


THS  BABBZTOB. 


110.  GOBIOmES  PERUANU8  (SteindAduitr). 
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OobMdes  peruanua  Joboan  and  Evebmann,  Fishes  North  and  Mid.  Amer., 

ToL  8, 1898,  p.  2264. 
OolHoides  peruanus  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat  ScL 

Phlla.,  1889,  p.  861. 

One  small  specimen,  field  No.  09542,  8.5  cm.  long,  taken  with  a 
boat  beam-trawl,  Bay  of  Paita,  southwest  of  Caleta  Golan,  in  7 
fathoms  of  water,  soft  mud  bottom ;  no  other  fishes  taken  here. 

Head  6.29  in  total  length;  depth  10.6;  eye  very  small,  about  13.5 
in  head ;  snout  3.85 ;  maxillary  2.25 ;  interorbital  3.37 ;  caudal  4.25  in 
total  length,  confluent  with  dorsal  and  anal;  D.  VII,  16;  A.  1, 15. 

Ck>lor  in  alcohol:  Flesh  colored,  dusky  points  on  back  and  sides 
with  indistinct  traces  of  about  20  darker  crossbars;  fins  blackish; 
base  of  dorsal  white. 

As  this  small  individual  presents  some  slight  differences  from  the 
current  descriptions  of  the  adult,  we  quote  the  description  of  this 
species  as  given  by  Jordan  and  Evermann: 

**Head  5;  depth  11;  D.  VII,  17;  A.  I,  16.  Eye  scarcely  visible, 
much  smallier  than  in  O.  hrauaaanetii;  scales  very  minute;  snout  2.5 
in  postorbital  part  of  head;  interorbital  5  in  head;  lower  jaw 
slightly  projecting;  maxillary  2.6  in  head;  a  series  of  large  slender 
teeth  in  each  jaw,  behind  which,  in  each  jaw,  is  a  narrow  band  of 
fine  teeth ;  caudal  4.33  in  body,  connected  by  membrane  to  dorsal  and 
anal;  sides  with  regular  cross  series  of  pores.  Body  with  narrow 
angular  crossbars;  dorsal  rays  violet,  the  membrane  yellowish. 
Shores  of  Ecuador  and  Peru,  ascending  rivers." 


Echeneia  remora  Luinaeus,  Syst  Nat,  ed.  10,  1758,  p.  260,  In  "Pelago 
Indlco." — Phtt.tfpi,  Peces  Nuevos  de  Chile,  Ann.  Univ.  Chile,  vol. 
98,  1896,  p.  876. — Joboan  and  Evebmann,  Fishes  Hawaiian  Islands, 
BnU.  U.  S.  Fish  Comm.,  vol.  23,  pt  1, 1908  (1905),  p.  494. 

Remora  remora  Joboan  and  Bvebmann,  Fishes  North  and  Mid.  Amer.,  voL 
8,  1898,  p.  2271.— Abbott,  Marine  Fishes  Peru,  Proc  Acad.  Nat.  Sol. 
Phlla.,  1899,  p.  868. — Gilbsbt  and  Stabks,  Fishes  Pf^nama  Bay,  Mem. 
California  Acad.  Sd.,  vol.  4,  1904,  p.  180. — Snodqbass  and  Het.t.kb, 
Shore  Fishes  Galapagos  Islands,  Proc  Washington  Acad.  Sd.,  1905, 
p.  421. 


Family  ECHENEromAE, 


THS  UX0BA8. 


Genus  ECHENEIS  (Artedi)  Linnaeus. 


111.  BCHBNBI8  RSMOBA  Ltonamu. 
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Family  SCORPAENIDAE. 

THE  aOGKFIBHEB. 

KBY  TO  GBNBIIA. 

a\  Dorsal  XIII,  14  SeJiastichthys,  p.  136. 

a\  Dorsal  XII  or  XIII,  10. 
&\  Pectoral  with  some  of  its  median  rays  more  or  less  branched. 

Scorpaena,  p.  137. 

Pectoral  rays  all  simple;  head  more  or  less  scaly,  the  scales  ctenoid. 

Pontinua,  p.  138. 

Genus  SEBASTICHTHYS  GilL 

KBT  TO  SFBCiaS. 

a\  D.  XIII,  14 ;  A.  Ill,  7 ;  glUrakers  9+21,  longest  2.37  in  eye  — cfiamaco,  p.  136. 
a\  D.  XIII,  13 ;  A.  Ill,  6 ;  gillrakers  10+18,  longest  nearly  as  long  as  pupil. 

ctortotnl,  p.137. 

m.  SEBASTICHTHTS  CHAMACO.  new  ipecieg. 
GHAKAOO. 

Plate  12,  fig.  8. 

Six  specimens,  field  Nos.  504,  545-549,  18.5-24.8  cm.  long,  from 
MoUendo. 

Type.—CBi.  No.  77621,  U.S.N.M.  (field  No.  548),  a  specimen  35 
cm.  long,  from  MoUendo. 

Head  2.4  in  length ;  depth  2.83 ;  eye  4.52  in  head ;  snout  3.9 ;  inter- 
orbital  6.61;  maxillary  2.02;  fourth  dorsal  spine  highest,  3.24;  sec- 
ond anal  spine  longest  and  strongest,  2.77;  height  of  anal  rays  2.45; 
pectoral  1.36;  10  lower  pectoral  rays  simple,  thickened;  D.  XIIT,  14; 
A.  Ill,  7;  scales  about  48,  38  pores;  accessory  scales  numerous  on 
back  to  level  of  base  of  pectoral,  below  that  not  nearly  so  numerous; 
gillrakers  9-+-21;  comparatively  short  and  stout,  longest  2.37  in  eye; 
lower  jaw  projecting;  preopercle  with  five  stout  spines,  notchings 
very  distinct;  nasal,  preocular,  supraocular,  postocular,  tympanic 
and  parietal  spines  strong;  opercular,  suprascapular  and  scapular 
spines  smaller. 

Dorsal  spines  low,  shorter  and  more  slender  than  the  second  anal 
spine;  caudal  rounded;  ventrals  reaching  just  behind  anus,  pectoral 
longer,  reaching  to  middle  of  space  between  anus  and  origin  of 
anal. 

Color  in  alcohol,  back  reddish  brown,  becoming  alvery  gray  be- 
low ;  maxillary  with  a  dark  reddish  brown  stripe  in  center ;  another, 
wider,  parallel  with  preopercle,  just  above  maxillary;  indistinct 
traces  of  two  more  behind  eyes;  five  dark  reddish  brown  saddles  on 
back  scarcely  reaching  lateral  line;  the  first  at  origin  of  dorsal; 
second  under  fifth  to  sixth  dorsal  spines;  third  under  ninth  to 
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twelfth  dorsal  spines;  fourth  under  third  to  tenth  soft  rays;  fifth 
crossing  caudal  peduncle;  some  of  the  scales  on  dark  area  silver 
gray;  membrane  between  seventh  and  eighth  dorsal  rays  reddish 
brown;  fine  grayish;  a  brownish  area  on  base  of  pectoral. 

Paratypes  have  head  2.23-2.4  in  length;  depth  2.5-3;  eye  4.06- 
4.52  in  head;  snout  4r-4.3;  interorbital  6-6.81;  maxillary  2.02-2.13; 
highest  dorsal  spine  3.24-3.37;  second  anal  spine  2.2-2.77;  simple 
pectoral  rays  9  or  10;  D.  XIII,  14;  A.  Ill,  7. 

The  dark  reddish  brown  saddles  on  the  back  are  wider  than  the 
silvery  gray  interspaces;  midway  between  base  of  dorsal  and  lateral 
line  the  second  and  third  saddles  are  connected  by  scales  of  same 
color ;  below  this  the  scales  are  light  silvery  gray,  giving  the  appear- 
ance of  a  light  spot  similar  to  the  one  in  S.  ocvlata^  which,  however, 
has  it  between  the  first  and  second  light  spots  on  the  back. 

This  species  has  the  spines  of  head  weaker  than  8.  ocuLata;  the 
dorsal  spines  stronger,  and  the  body  shorter  and  thicker. 

163.  SEBASTICHTHTS  DARWINI  (Cramer). 

tSebastea  octdata  Jknyns,  Zool.  Voy.  Beagle,  Fishes,  1848,  p.  37;  Val- 
paraiso. 

Sehasteg  danoirU  Cbamer,  Proc.  California  Acad.  Scl.,  1890,  p.  240 ;  Mexll- 
lones,  Peru. 

Sehastodes  daruoini  Jordan  and  Eyebmann,  Fishes  North  and  Mid.  Amer., 
voL  2,  1898,  p.  1832.— Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat. 
Sd.  PhHa.,  1899,  p.  360.— Delfik,  Cat  Peces  de  Chile,  1901,  p.  79. 

Geniu  SCORPABNA  (Artedi)  Unnaeiuk 

TH2  BOOBPIOH  FISHES. 
164.  SCOBPAENA  HISTHIO  Jenjnuu 
PJUtliAKO;  FSJS-DZABLO. 

acorpaena  histrio  Jkntnb,  Zool.  Voy.  Beagle,  Fishes,  1842,  p.  85,  pi.  8; 
Chatham  Island,  Galapagos  Archipelago. — GttNTHEB,  Cat.  Fish.  Brit 
Mas.,  vol.  2,  1860,  p.  115. — Jordan  and  Bvebmann,  Fiahes  North  and 
Mid.  Amer.,  voL  2, 1898,  p.  1843. — Steinoaohnbb,  Fauna  ChUensiB,  1898, 
p.  283.— Delfin,  Cat  Peces  de  Chile,  1901,  p.  79. 

One  example,  field  No.  09497, 19.8  cm.  long,  from  Lobos  de  Afuera. 

Head  2.3  in  length ;  depth  3 ;  eye  4.3  in  head ;  snout  3.38 ;  maxil- 
lary 2.06;  D.  XII,  10;  A.  Ill,  5;  tubes  of  lateral  line  26. 

Head  large,  its  width  equaling  its  depth;  interorbital  space  nar- 
row, deeply  concave;  its  depth  about  one-half  width,  which  is  2.06 
in  eye;  nasal  spines  small,  sharp;  preocular  ridges  very  prominent, 
spines  stout;  supraocular  spines  short,  stout,  blunt;  postocular 
spines  moderate;  a  broad  deep  pit  on  occiput;  preorbital  broad, 
without  prominent  ridges,  a  shallow  depression  under  eye;  sub- 
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orbital  ridge  equidistant  from  eye  and  maxillary,  grooved,  ending 
in  a  small  spine  posteriorly;  preopercular  spines  4,  moderate,  the  - 
upper  of  which  lies  just  below  and  posterior  to  suborbital  spine, 
longest;  opercle  ending  in  two  strong,  flat,  divergent  spines;  mouth  j 
very  large,  horizontal ;  maxillary  reaching  to  below  posterior  border  . 
of  eye;  jaws  equal;  broad  bands  of  teeth  on  jaws,  vomer  and  pala-  ^ 
tines;  pseudobranchiae  large.    Scales  moderate,  cycloid,  those  on  < 
breast  very  small;  area  under  suborbital  ridge  and  on  opercle  above 
preopercular  spine  scaly,  rest  of  head  naked.  Dorsal  spines  mod- 
erate, the  third  longest,  2.9  in  head,  equal  to  longest  dorsal  ray  ; 
caudal  moderate,  rounded,  2  in  head;  anal  spines  stout,  second  long- 
est, equal  to  longest  dorsal  spine;  anal  rays  long,  2.88;  ventrals  mod- 
erate, reaching  anus,  a  little  over  2  in  head;  pectoral  broad,  of  20  | 
rays,  the  first  and  12  lower  rays  unbranched.  the  lower  rays  some-  | 
what  thickened,  length  1.48  in  head.  i 

Color  in  alcohol,  head  dark  reddish  brown,  darkest  on  opercle;  | 
ventral  surface  on  head  creamy,  tinged  in  places  with  rosy;  back 
and  sides  brownish  red,  becoming  creamy  white  on  belly;  sides  with 
traces  of  four  wide  indistinct  cross-bars;  ventrals  color  of  belly, 
dusky  at  tips,  other  fins  mottled;  two  dark  mottled  cross  bands  on 
caudal  and  three  on  pectoral.  . 

This  species  is  closely  related  to  Scorpaena  pannosa  Cramer,  from  I 
Panama. 

Panama  to  Juan  Fernandez  and  Gkdapagoa  Archipelago. 


Poniinua  duhius  Steindaohnkb,  Herpet-ichthyoL,  Brgebnisae  elner  Relae  I 
nach  Sfldamerika,  Denkschr.  Akad.  Wlas.  Wien.,  vol.  72,  1902,  p.  98,  ' 
pi.  8,  fig.  1;  Palta,  Peru. 

One  example.  No.  09549, 16.1  cm.  long,  from  Paita,  the  type  locality 
of  the  species. 

As  stated  by  Steindachner,  this  species  is  very  close  to  P.  furci- 
rJdnus  Garman  and  needs  comparison  with  the  type  of  that  species. 
The  individuals  from  Paita  are  slenderer,  have  the  greatest  depth 
of  body  at  origin  of  dorsal,  and  present  certain  minor  differences 
which  may  not  be  apparent  when  compared  with  a  larger  number 
of  individuals. 

Head  2.26  in  length;  depth  8.28;  eye  equaling  snout,  which  is 
8.63  in  head;  maxillary  2,  reaching  to  below  posterior  border  of 
orbit;  interorbital  narrow,  deeply  concave,  its  width  2.85  in  orbit; 
pectoral  base  nearly  equal  to  orbit  in  breadth,  its  length  1.89  in 
head;  pectoral  rays  18,  simple,  projecting  beyond  membrane;  ven- 
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trals  extending  to  posterior  border  of  vent,  1.76  in  head ;  first  dorsal 
spine  1.55  in  second,  second  1.75  in  third  which  is  the  longest,  1.71 
in  head;  eleventh  dorsal  spine  short,  1.28  in  twelfth  which  is  3.75 
in  head;  soft  dorsal  2.4;  second  anal  spine  strong,  longer  than 
third,  2  in  head ;  D.  XII,  10 ;  A.  Ill,  6 ;  scales  ctenoid,  easily  detached 
(nearly  all  gone  in  specimen),  26  pores  in  lateral  line;  scales  on 
cheeks,  operdes,  suborbital  and  nape,  these  replaced  anteriorly  on 
snout,  interorbital  and  preorbital  by  small  rudimentary  scales  or 
prickles;  bands  of  villiform  teeth  on  jaws,  vomer  and  palatines; 
premaxillaries  widely  separated;  symphyseal  knob  of  upper  jaw 
very  prominent. 

Head  comparatively  smooth;  spines  compressed,  knife-like;  nasal 
spines  small;  preocular,  supraocular,  postocular,  tympanic,  and  oc- 
cipital spines  moderate;  paroccipital  ridge  containing  a  single  small 
spine  immediately  behind  eye  and  another  siHnewhat  larger  one  at 
its  posterior  extremity;  suborbital  ridge  strong,  with  four  sharp 
spines ;  margin  of  preorbital  with  two  stnmg  diverging  spines ;  upper 
spine  of  preopercle  very  strong,  curved  outward,  slightly  below  sub- 
orbital ridge  and  with  a  small  spine  at  its  base;  three  other  pre- 
opercular  spines  below  this,  the  middle  one  the  stronger;  no  pit  on 
occiput  or  below  front  of  eye;  no  transverse  ridge  at  end  of  inter- 
orbital space;  opercle  with  two  diverging  spines.  Some  of  the  spines 
on  crown  of  head  near  filaments;  nostrils  small,  the  anterior  the 
smaller,  with  a  small  tube  and  a  long  fringed  dermal  flap. 

Color  in  alcohol,  light  yellow,  possibly  red  in  life;  fins  yellowish, 
tinged  with  pink;  soft  dorsal  and  caudal  rays  spotted  with  black; 
tips  of  caudal  and  ventrals  blackish;  a  few  blackish  spots  in  center 
of  pectoral;  traces  of  blackish  areas  on  base  of  spinous  and  soft 
dorsal,  these  probably  continued  onto  body,  the  loss  of  the  scales 
making  it  impossible  to  determine  their  extent 

PonHnm  (etrigatua  Heller  and  Snodgrass  from  Galapagos  Islands 
is  closely  related  to  this  species. 

Family  AGRIOPODIDAE. 
Genus  AGRIOPUS  ^  Cnvier  and  Valendemies. 
16C  AGRIOPUS  PBRUVIANVS  Carter  and  VateBdamM. 

Agriopw  peruvianus  Cuvns  and  VAUENdSNNBS,  Hist  Nat  Poiss.,  vol.  4, 
1829,  p.  286  (389) ;  San  Lorenzo  Island  near  Lima. — Quichenot  In  Gay. 
Hist  Chile,  Zool.,  vol.  2,  1848,  p.  181,  I,  Atlas.  Zool.  IctioL,  pi.  2bls, 
fig.  1.  1854.— GtJNTHEB,  Cat  Fish.  Brit  Mus.,  vol.  2,  1860,  p.  138.— 
Steindachneb,  Fauna  Chilensis,  1898,  p.  297. — ^Delfin,  Cat.  Feces  de 
Chile,  1901,  p.  80. 

Agriopus  peruanus  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Sci. 
Phila.,  1899,  p.  861. 


^  Because  of  the  uncertainty  regarding  the  author  of  the  genas  Oongiopodtu  (see 
Gttnther,  Proc  ZooL  8oc  London,  1871*  p.  669),  we  baTe  retained  the  generic  name 
Agrioput. 
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Family  PLEURONECTIDAR 

THE  FLOtTKSEBS. 

Subfamily  Hippoglossinab. 

THE  HALIEVTS. 

Genus  PARALICHTHYS  Girard. 

KBT  TO  SPECIES. 

a*.  GlUrakers  6  to  8+16  to  18;  scales  ctenoid  cidspersus,  p.  140. 

a\  GUlrakers  4  or  5+11  to  13;  scales  cycloid  woolmani,  p.  140. 

167.  PARALICHTHYS  ADSPERSUS  (SfteiniUchner). 
LEKOTTADO. 

Pseudorhombus  adsperaus  Steindachnek,  Ichth.  Notizen,  vol.  5,  1867,  p.  9, 

pi.  2;  Ghinchas  Islands. 
Paralichthys  adaperaus  Jordan  and  Evebmann,  Fishes  North  and  Mid, 

Amer.,  vol.  2,  1898,  p.  2627.— Abbott,  Marine  Fishes  of  Peru,  Proc. 

Acad.  Nat  Sci.  Phlla.,  1899,  p.  863.-— Stabks,  Fishes  from  Ecuador 

and  Peru,  Proc.  U.  S.  Nat  Mus.,  vol.  30,  1906,  p.  800. 

Two  specimens,  field  No.  419,  24  and  27.3  cm.  in  length;  two, 
field  Nos.  09575-6,  respectively  25  and  25.3  cm.  in  length,  from 
Callao;  and  one.  No.  601,  24.5  cm.  in  length,  from  MoUendo. 

Head  3.18  to  3.21  in  length ;  depth  2.18 ;  snout  to  upper  eye  3.65  in 
head;  maxillary  extending  beyond  vertical  from  posterior  border  of 
eye;  2.2  to  2.3;  upper  eye  6.5  to  7;  interorbital  1.4  to  1.6  in  eye;  D. 
67  to  72;  A.  55  to  59;  gillrakers  6  to  8+16  to  18;  R  12;  V.  6;  scales 
about  110;  mouth  large;  teeth  long  and  sharp,  slightly  incurved; 
jaws  subequal;  dorsal  and  anal  of  equal  height,  longest  rays  2.8  to 
2.85  in  head;  caudal  double  concave,  middle  rays  longest,  1.45  to  1.5; 
breadth  of  caudal  peduncle  2.8;  ventrals  small,  3.25  to  8.6;  pectorals 
2.05  to  2.12 ;  scales  ctenoid,  very  rough ;  snout  and  mandible  without 
scales;  a  few  scales  on  maxillary;  rays  of  fins  broadly  scaled,  mem- 
branes naked;  lateral  line  strongly  arched,  the  chord  of  the  arch 
2.25  to  2.5  in  head,  3.5  to  4  in  straight  part  of  lateral  line. 

Color  in  alcohol,  coloration  variable,  brown  or  brownish  gray ;  fins 
mottled;  body  thickly  covered  with  dark  spots,  rings  and  dots  or 
quite  plain. 

168.  PARALICHTHTS  WOOLMANI  Jordan  and  WlUlams. 

LENOtTADO. 

Paralichthys  woolmani  Jobdan  and  Williams,  Proc.  U.  S.  Nat.  Mus.,  1896, 
p.  457 ;  Panama,  erroneously  credited  to  Galapagos  Islands. — Jordan 
and  E^^RMANN,  Fishes  North  and  Mid.  Amer.,  vol.  3,  1898,  p.  2628.— 
GiLBEBT  and  Stabks,  Fishes  of  Panama  Bay,  Mem.  California  Acad. 
Sci.,  vol.  4,  1904,  p.  197. 

Paralichthys  ainaloae  Jobdan  and  Abbott  in  Jordan  and  Evermann,  Fishes 
of  North  and  Mid.  Amer.,  vol.  3, 1898,  p.  2872 ;  Mazatlan  and  La  Pax. 

One  specimen,  field  No.  09561,  42.4  cm.  in  length,  from  Paita. 
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Head,  including  opercular  membrane,  3.16  in  length  to  base  of 
caudal ;  depth  2.15 ;  snout  to  upper  eye  4.54  in  head ;  maxillary  broad, 
extending  slightly  beyond  vertical  from  posterior  border  of  eye,  2.27 
in  head;  upper  eye  7.5  in  head;  interorbital  rather  broad,  1.4  in 
eye;  D.  70;  A.  57;  gillrakers  4+13;  scales  about  100. 

Caudal  peduncle  broad,  2.53  in  head;  dorsal  high,  longest  dorsal 
ray  equaling  longest  anal  ray,  2.86;  middle  rays  of  caudal  longest, 
1.37;  ventrals  small,  inserted  under  posterior  preopercular  margin, 
3.4;  pectoral  longer  than  ventrals,  1.98;  scales  cycloid,  small  ante- 
riorly, becoming  larger  posteriorly;  arch  of  lateral  line  very  high, 
chord  of  arch  1.9  in  head,  3.5  in  straight  part  of  lateral  line. 

Color  in  alcohol,  dark  chocolate  brown ;  fins  mottled. 

This  species  closely  resembles  P.  dispersus  from  which  it  may  be 
distinguished  by  the  cycloid  scales  and  the  fewer  gillrakers  which 
are  stronger,  farther  apart  and  armed  with  coarser  teeth  on  their 
inner  edge. 


Citharichthys  gilberti  Jenkins  and  Evebmann,  Proc.  U.  S.  Nat  Maa,  1888, 
p.  157;  Guaymas.  Mexico. — Jcmcdan  and  Evebmann,  Fishes  North  and 
Mid.  Amer.,  vol.  8.  1898,  p.  2686.— Steindachnkb,  Herpet.-lchthyoL, 
Brgebnisse  einer  Reise  nach  Sttdamerlka,  Denkschr.  Akad.  Wiss.  Wien, 
vol.  72,  1902,  p.  45;  Guayaquil. — Gilbert  ami  Stabks,  Fishes  Panama 
Bay,  Mem.  California  Acad.  ScL,  vol.  4,  1904,  p.  200. — Stabks,  Fishes 
from  Ecuador  and  Peru,  Proc.  U.  S.  Nat  Mus.,  voL  80,  1906,  p.  800; 
GuayaquiL 

Two  specimens,  field  No.  1004, 17  and  21.5  cm.  long,  from  Tumbes, 
taken  with  a  casting  net  at  the  mouth  of  the  J?umbes  River. 

Head  3.78  in  length ;  depth  of  body  2.17 ;  D.  89 ;  A.  68 ;  scales  44 (2) . 

Snout  without  spine  4.27  in  head  (measured  from  upper  eye) ; 
eyes  equal,  5.87  in  head ;  interorbital  space  very  narrow,  2.66  in  eye, 
slightly  grooved  and  scaled  on  posterior  portion  only ;  maxillary  2.54 
in  head,  reaching  to  posterior  border  of  pupil;  jaws  subequal,  the 
upper  slightly  projecting;  teeth  small,  in  a  single  series;  gillrakers 
slender,  6+14,  the  longest  2.28  in  eye;  dorsal  beginning  in  advance 
of  eye,  highest  ray  2.76  in  head ;  pectorals  unequal,  the  one  on  eyed 
side  1.78  and  the  other  2.47  in  head ;  ventrals  3.13 ;  highest  anal  ray 


Subfamily  Psettinab. 


THE  TTTBB0T8. 


Genus  CITHARICHTHYS  Bleeker. 


169.  CTTHARICHTHTS  Gn^BBTI  JcnUns  and  Brei 


TAPADEBO. 
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2.47;  length  of  caudal  1.8;  scales  large,  ciliated,  those  on  anterior 
part  of  body  and  near  margins  of  disk  becoming  smaller. 

Color  in  alcohol,  dark  brown  with  traces  of  darker  spots;  the  rays 
of  the  fins  with  darker  markings ;  lower  surface  yellowish,  scales  with 
silvery  centers,  which  tend  to  form  longitudinal  lines  along  the  rows 
of  scales. 

D.  86;  A.  67  in  smaller  individual. 

This  species  occurs  on  the  Pacific  coast  of  tropical  America  and  is 
abundant  in  sandy  bays  from  Guaymas  to  Panama,  ascending  all  the 
streams.    (Jordan  and  Evermann.) 

Starks  states  that  an  example  from  Guayaquil  was  very  dark  in 
color  but  otherwise  not  different  from  specimens  from  Panama. 
Steindachner  gives  the  fin  counts  for  two  specimens  from  the  same 
locality,  D.  84;  A.  68.  This  is  a  greater  number  than  is  recorded  for 
northern  individuals.  Our  specimens  have  more  dorsal  and  anal 
rays,  a  little  slenderer  body,  and  a  slightly  shorter  head  and  maxil- 
lary, otherwise  they  agree  very  well  with  the  type. 

Genus  ETROPUS  Jordan  and  Gilbert. 

170.  ETROPUS  ECTENES  JoHan. 

EtropuB  ectenes  Jobdan  in  Jobdan  and  Goss,  Rev.  Flounders,  Rep.  U.  S. 
Fish  Comm.,  1886  (1889),  p.  277;  GaUao,  Peru.— Abbott,  Marine  Fishes 
Peru.  Proc.  Acad.  Nat.  Sci.  Phlla.,  1899,  p.  364. 

Family  BLENNIIDAE. 

TKS  BLSVKZS8. 
KST  TO  OSNSBA. 

a\  Body  scaly ;  teeth  in  Jaws  in  more  than  one  row ;  a  band  of  vllllf orm  teeth 

behind  outer  enlarged  row ;  teeth  on  the  vomer  and  palate  

LepUoma,  p.  143. 

o*.  Body  scaleless. 
h\  Teeth  comb-shaped,  iik  a  single  row  in  each  Jaw. 
&,  Teeth  all  fixed,  attached  to  the  bones  of  the  Jaw  and  not  movable. 

Gill  membranes  free  from  the  isthmus  or  at  least  forming  a  distinct 

fold  across  It  Blennius,  p.  146, 

d*.  Gill  membranes  broadly  united  to  the  isthmus,  the  gill  openings 

restricted  to  the  sides  ^ypleuroohUus,  p.  146. 

0*.  Teeth  of  front  of  Jaws  all  movable,  Implanted  on  the  skin  of  the  lips. 

6^.  Posterior  canines  present  in  one  or  both  Jaws  Alticus,  p.  146. 

e*.  Jaws  without  posterior  canines  .  fifolariox,  p.  147. 

5*.  Teeth  unequal,  not  comblike ;  a  single  series  of  strong,  blunt  conical  teeth 
on  Jaws,  vomer  and  palatines  .  ^mblemaria,  p.  147. 
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Geims  LEPISOMA  DeKay. 


KIT  TO  SraCIBS. 


«*.  D.  XVII-XIX,  11-13;  A.  II,  19-21. 
h\  Color  variable,  typical  examples  with  brown  or  black  spots  and  dark 
cross-bands. 

Scales  (pores)  about  65;  an  outer  row  of  enlarged  conical  canines  inter- 
mingled with  small  teeth  on  vomer  and  palatines;  normal  fin  counts 

D.  XVIII,  12  or  13;  A.  II,  19  owmtt,  p.  143. 

if.  Scales  (pores)  69  to  78 ;  teeth  on  vomer  and  palatines  in  three  patches, 
teeth  of  each  patch  of  nearly  uniform  size;  normal  fin  counts  D. 

XIX,  13;  A.  II,  19  or  20  pWZippI,  p.  144. 

^.  Ck>lor  plain  blackish  brown  or  grayish  brown  peruviana,  p,14tS. 

a".  D.  XXV  or  XXVI,  11  or  12;  A.  II,  22  or  23  micraoifrJU8,p.l4Q. 


Labrosomus  wanti  Gill,  Proc.  Acad.  Nat  Sd.  Phila.,  1860,  p.  107;  Gerro 
Blanco. 

LahrUomuM  xanH  Jobdan  and  Evebhann,  Fishes  North  and  Mid.  Amer., 
vol.  3,  1898,  p.  2362. 

One  specimen,  field  No.  09498,  14.2  cm.  in  length,  from  Lobes  de 
Afaera. 

Head  8.15  in  length;  depth  3.74;  eye  5.1  in  head;  snout  3.54; 
maxillary  2.16;  interorbital  7,8;  pectoral  1.26;  D.  XVII,  18;  A.  II, 
19;  scales  (pores)  65. 

Body  compressed;  head  somewhat  pointed,  not  so  robust  as  in  the 
tyx>es  without  scales;  mouth  large,  the  maxillary  reaching  vertical 
from  center  of  eye;  jaws  with  an  outer  row  of  enlarged  canine-like 
teeth,  those  on  sides  becoming  gradually  smaller;  behind  these  are 
bands  of  villiform  teeth;  teeth  on  vomer  in  a  A-shttped  area,  main 
series  with  4  enlarged  canines,  between  and  behind  which  are  smaller 
teeth ;  a  patch  of  teeth  on  each  palatine  bone  as  in  the  type  except 
that  the  outer  series  consists  of  smaller  teeth,  more  nearly  equaling 
in  size  those  behind  them ;  nuchal  filaments  well  developed. 

Dorsal  spines  of  nearly  uniform  height,  shorter  than  the  soft  rays, 
membrane  of  last  ray  practically  reaching  base  of  caudal;  caudal 
small,  rounded,  of  about  14  rays;  insertion  of  anal  midway  between 
tip  of  snout  and  base  of  caudal,  posterior  rays  longest;  ventrals  nar- 
row, 1.6  in  head;  pectoral  broad. 

Color  in  alcohol  (much  faded)  brownish,  without  spots,  showing 
none  of  the  characteristic  markings  of  the  species  in  its  present 
oonditicm. 


171.  LEPISOMA  XANTI  (Gffl). 


TBAKBOLLO. 
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172.  LEPI801IA  PmUPPI  (Staindacliiitr). 


TBAKBOLLO;  OKALAPO. 


Plate  13,  fig.  1. 


CliMia  phUippi  Steindachneb,  Ichth.  Notlzen,  III,  Sitz.  Akad.  Wlss.  Wlen, 
VOL  63,  1806,  p.  210;  West  Coast  of  South  America. 

CUnus  fortidentatus  Cope,  Proc.  Amer.  Philos.  Soc.,  1877,  p.  42;  Callao, 
Peru. 

Lahriaomus  pMUppi  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Scl, 
Phila.,  1899,  p.  361.— Delfin,  Cat.  Peces  de  Chile,  1901,  p.  94.— Stabks, 
Fishes  from  Ecuador  and  Peru,  Proc.  U.  S.  Nat  Mus.,  vol.  30,  1906. 
p.  800;  Callao. 

Three  specimens,  field  Nos.  09121,  09124,  and  09126,  respectively  j 
26.5,  22,  and  17  cm.  in  length,  from  Callao,  Lima  market,  and  fish 
hucksters;  two,  field  Nos.  474  and  475  (=09719),  respectively  24.5  j 
and  29  cm.  in  length,  from  Ballestas  Island,  region  of  Pisco,  taken 
with  a  trammel  net  (trasmalla)  in  1-3  fathoms;  one,  field  No.  09594, 
22.2  cm.  in  length  from  Chincha  Island;  and  one,  field  No.  09638, 
11.2  cm.  in  length,  from  Independencia  Bay,  Isle  Vieja,  Santa  Rosa  i 
Island,  east  side.  The  common  name  for  this  species  in  this  locality 
is  "  Chalapo,"  probably  a  corruption  of  "  Chalaco " ;  one  specimen, 
field  No.  09668,  31.5  cm.  in  length  from  Chimbote,  taken  in  a  trap  in 
water  2^  fathoms,  near  shore. 

Head  2.85  to  3.15  in  length;  depth  3.05  to  3.6;  eye  4.8  to  5.6  in 
head ;  snout  2.5  to  3.3 ;  maxillary  2  to  2.75 ;  interorbital  5.3  to  6.9 ; 
pectoral  1.25  to  1.45;  D.  XIX,  12  or  13;  A.  II,  19  or  20;  scales 
(pores)  70-73. 

Body  compressed,  tapering;  head  in  the  adult  very  robust,  its 
breadth  raiiging  from  about  2.2  in  head  in  specimen  11  cm.  in 
length  to  1.3  in  specimens  30  cm.  in  length ;  snout,  in  the  adult,  blunt, 
maxillary  reaching  to  vertical  from  posterior  border  of  pupil;  teeth 
essentially  as  in  £.  xanti  except  that  those  on  the  vomer  and  palate 
are  in  well-developed  patches,  and  with  the  exception  of  the  Chim- 
bote specimen,  the  northernmost  example  in  our  collection,  the  teeth 
are  of  much  more  uniform  size  without  unusually  large  teeth  scat- 
tered among  the  smaller  ones.  In  the  example  from  Chimbote,  the 
teeth  approach  closely  the  condition  found  in  i.  xanti.  Inter- 
orbital rounded ;  nostrils  small,  the  anterior  with  a  multifid  dermal 
flap,  other  similar  dermal  flaps  over  eye  and  on  nape,  the  latter  well 
developed;  gillrakers  short,  3+7;  origin  of  dorsal  over  posterior 
margin  of  preopercle,  spinous  dorsal  considerably  lower  than  soft 
portion;  caudal  nearly  truncate;  membranes  of  anal  deeply  incised; 
ventrals  moderate,  about  2  in  head. 
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Coloration  in  spirits  of  typical  examples,  brownish,  tinged  with 
yellow  on  belly;  body  crossed  by  six  broad  black  crossbands,  the 
dark  bands  continued  across  dorsal  fins;  several  indistinct  dark 
streaks  radiating  downward  and  backward  from  eye;  head,  body,  and 
fins  mottled  with  black  or  dark  brown  spots. 

In  other  examples,  the  coloration  is  very  dark  and  there  are  no 
traces  of  crossbands  or  spots ;  in  others,  the  spots  are  distinct  only  on 
the  head.  In  some  of  the  specimens  there  is  a  very  distinct  black 
area  on  anterior  part  of  spinous  dorsal,  similar  to  that  found  in  the 
types  of  L.  xanti. 

Color  in  life  of  "  Chalapo  " :  Body  very  dark,  covered  with  spots 
which  are  almost  black,  on  dusky  olivaceous  background  (Coker). 

From  a  comparison  of  the  type  of  L.  xanti  with  examples  of  this 
species  and  an  example  of  L.  jenkimi  from  the  Galapagos  Islands,  it 
appears  that  the  differences  among  the  three  species  are  very  slight, 
if  they  do  not  actually  intergrade.  The  typical  color  pattern  for 
each  is  the  same. 

The  fin-counts  of  examples  of  each  are  as  follows:  Z.  xanti  (type) 
D.  XVIII,  13;  A.  n,  19;  of  12  specimens  from  San  Lucas,  one  has 
D.  XVII,  12;  five  have  D.  XVIII,  12,  and  five  have  D.  XIX,  12; 
anal  imiformly  II,  19.  One  example  from  Lobos  de  Afuera  in  our 
collection,  D.  XVIII,  13 ;  A.  II,  19.  L.  jenkinsi  (type  and  paratypes 
reported  for  three  specimens)  D.  XIX,  11  or  12;  A.  II,  17  or  18;  one 
specimen  examined  by  us  D.  XIX,  11 ;  A.  II,  18. 

L.  phdiippi. — Of  8  specimens  in  our  collection,  seven  have  D.  XIX, 
13 ;  A.  n,  20;  one  has  D.  XIX,  12;  A.  II,  20.  Of  six  specimens  from 
Callao,  Starks  reports  four  with  D.  XIX,  13;  A.  II,  19;  one  with 
D.  XIX,  12;  A.  n,  19  and  one  with  D.  XVIII,  13;  A.  II,  18. 

Z.  jenkinsi  has  55  to  61  pores  in  the  lateral  line,  Z.  xanti  has  about 
65,  and  Z.  philippi  69  to  73. 

Z.  jenkinsi  and  Z.  xanti  have  an  outer  row  of  stout,  canine-like 
teeth  on  vomer  and  palatines,  intermingled  with  smaller  teeth  (in 
some  cases  only  visible  by  a  glass  of  quite  high  magnification).  In 
L.  philippij  with  the  exception  of  the  northernmost  representative, 
the  vomerine  teeth  are  in  well  defined  patches  and  are  usually  of 
more  nearly  uniform  size. 


Clinus  peruvianus  Cuvieb  and  Valenciennbs,  Hist  Nat.  Poiss.,  vol,  11, 

1836,  p.  283  (383) ;  no  locaUty  given. 
Auchenionchus  crinitus  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat. 

Scl.  Phila.,  18»9,  p.  361 ;  not  of  Jenyns. 

The  description  of  this  species,  based  on  a  drawing  by  Feuillfie,  is 
too  incomplete  for  certain  identification.  Because  of  its  close  re- 
semblance to  L.  variolosus  some  authors  have  considered  it  identical 
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with  L.  crirdttis  of  Jenyns,  but  if  we  accept  the  number  of  fin-rays 
as  given  in  the  original  description,  the  description  agrees  equally 
well  with  L.  phMippi^  the  commonest  species  on  the  coast  of  Peru« 

174.  LEPISOMA  BaCBOCIBBHIS  (CuTler  and  ValcncteiiiiM). 

Clinu9  tnicrocirrhis  CuviEa  and  Valbncienites,  Hist  Nat  Poiss.,  voL  11, 
1836,  p.  284  (384) ;  Valparaiso.— Gay,  Hist  Chile,  Zool..  vol.  2,  1848, 
p.  275. — Cope,  Proc.  Amer.  Philos.  Soc.,  vol.  17,  1877,  p.  42. — ^Dkltin, 
Cat  Peces  de  Chile,  1901,  p.  95. 

Clin/us  microoirru8  Phiupm,  Ann.  Univ.  Chile,  vol.  93,  1896,  p.  379. 

Labrisomus  microcirrhis  Abbott,  Marine  Fishes  of  Peru,  Proc  Acad.  Nat 
Sol.  Phila.,  1899,  p.  362. 

The  presence  of  palatine  teeth  and  the  close  similarity  of  the 
species  to  L,  variolosus  indicate  that  this  species  undoubtedly  belongs 
to  the  genus  Lejnsoma.  It  is  recorded  from  the  coasts  of  Peru  and 
Chile. 

Genus  BLENNIUS  (Artedi)  Linnaeus. 

175.  BLENNIUS  TETRANElfUS  Cope. 

Blennius  tetranemus  Cope.  Proc.  Amer.  Philos.  Soc.,  vol.  17,  1877,  p.  42 
(26) ;  Pacasmayo  Bay. — ^Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad. 
Nat  Sci.  Phila.,  1899,  p.  362. 

Genus  HYPLEUROCHILUS  GilL 

17C  HTPLEUROCmLUS  PATTENSIS  (Steindadmw). 

Blermiua  {HypleurochUus)  paytenHs  Steindachneb,  Ichth.  Beitr.,  V,  Sitz. 

Akad.  Wiss.  Wlen,  vol.  74,  1876,  p.  171 ;  Palta,  Peru. 
HypleuroohUus  paytenHs  Abbott,  Marine  Fishes  of  Peru,  Proc  Atad.  Nat 

Sci.  Phila.,  1899,  p.  362.— Stabks,  Fishes  from  Ecuador  and  Pern, 

Proc.  U.  S.  Nat  Mus.,  vol.  30,  1906,  p.  800. 

Starks  records  two  specimens  from  Paita,  the  type-locality ;  these 
had  20  anal  rays  (one  fewer  than  described  for  the  type)  and  17 
and  15  dorsal  rays,  respectively  (the  type  had  17). 

Genus  ALTICUS  (Commerson)  Lac^pMe. 

177.  ALTICUS  OIGAS  (Steindachner). 
BOBAOHO;  TOBO. 

Salarias  giga%  Steindachneb,  Ichth.  Beltr.,  V,  Sltz.  Akad.  Wlss.  Wlen, 
vol.  74,  1876,  p.  172;  Callao. — Steikdachnkb,  Fauna  Ghllensls,  1898, 
p.  809,  pi.  19,  fig.  7,  7a.— Dblfin,  Cat.  Peces  de  Chile,  1901,  p.  92. 

Soartiohthys  ffigas  Abbott,  Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  861. 

One  specimen,  field  No.  09602,  24  cm.  long,  from  Chincha  Island; 
very  common  among  the  rocks  along  the  shore;  one,  field  No.  474 
(part),  24  cm.  long,  from  Ballestas  Island,  region  of  Pisco,  taken 
with  a  trammel  net,  filing  in  1-8  fathoms;  one,  field  No.  09638 
(part),  10.4  cm.  long,  from  Isla  Vieja^  Independencia  Bay,  east  side 
Santa  Bosa  Island;  one,  field  No.  09484,  18  cm.  long;  one,  field  No. 
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277  (part),  8.4  cm.  long,  and  two,  field  No.  278  (part),  6.  7  and  6.6 
cm.  long,  from  Lobos  de  Afuera;  and  one,  field  No.  120,  3  cm.  long, 
from  Chimbote,  taken  in  a  trap  at  the  north  end  of  Ferrol  Bay,  near 
shore. 

Head  8.68  (4.44  in  total)  in  length;  depth  8.26  (4) ;  eye  6  in  head; 
snout  2.45;  interorbital  4.5;  ocular  tentacle  longer  than  eye,  8.6; 
maxillary  2.67;  pectoral  nearly  as  long  as  head;  D.  XI,  1, 18;  A.  20. 

Body  robust  anteriorly,  compressed  posteriorly,  caudal  peduncle 
2.7  in  bead;  head  short,  cheeks  tumid;  snout  short,  very  steep;  inter- 
orbital flat;  a  slight  depression  behind  eye;  lips  fleshy,  upper  lip 
fringed;  mouth  horizontal,  maxillary  extending  to  below  anterior 
border  of  eye;  teeth  fine,  villiform,  movable,  forming  an  edge;  lower 
jaw  with  strong  canines. 

Spinous  dorsal  originating  above  posterior  border  of  opercle;  dor- 
sals high,  separated  by  a  notch,  longest  dorsal  spine  2.34  in  head, 
longest  ray  1.8;  caudal  rounded;  membranes  between  rays  of  anal 
deeply  incised;  lateral  line  strongly  arched  anteriorly,  becoming 
straight  under  third  dorsal  ray. 

Color  in  life,  rich,  deep  dark  red  with  green  reticulations;  the 
green  quite  evident  below  but  barely  distinguishable  above.  Just 
posterior  to  tips  of  most  of  the  spines  of  the  dorsal  and  anterior  rays 
of  soft  dorsal  are  narrow  red  spots,  long  in  a  vertical  direction. 

This  species  differs  from  the  "Trambollo"  {Lepisoma  xanti) 
in  being  lighter,  with  more  green,  and  the  spots  are  reddish.  This 
description  is  based  on  a  specimen  24  cm.  long  from  Chincha  Island. 

In  the  other  specimens  the  rays  of  dorsal  are  17  or  18.  The  pos- 
terior canines,  characteristic  of  the  genus  AUicus,  are  present  in  all. 

Genoa  SALARIAS  Cnvier. 
178.  SALARIAS  RUBROPUNCTATUS  CaTfor  and  Valmctonnin. 

Balarian  rubropunctatiM  Cxjvieb  and  Valbitcibnnks,  Hist  Nat  Poiss.,  vol. 

11,  1836,  p.  348 ;  Juan  Fernandez. — Gay,  Hist.  Chile,  Zool.,  vol.  2, 1848, 

p.  271. — Steindachnkb,  Fauna  GhUensis,  1898,  p.  800. 
Scartichthys  rubropunctatua  Jobdan  and  Evebmann,  Fishes  North  and  Mid. 

Amer.,  vol.  8,  1898,  p.  2896;  Callao.— Abbott,  Marine  Fishes  of  Peru, 

Proc.  Acad.  Nat.  Sci.  PhUa.,  1899,  p.  362. 

Coast  of  Peru  and  Chile,  north  to  Panama. 


Plate  13,  fig.  2. 

Nine  specimens,  field  No.  09537,  3.7  to  7.7  cm.  long,  from  Sechura 
Bay,  between  Bayova  and  Matacaballa,  taken  in  dredge  with  shell- 
fish at  5-^  fathoms. 


Genus  EMBLEMARIA  Jordan  and  Gilbert. 


179.  EMBLSMABIA  HUDSONI,  IMW  ipMifli. 
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Type. — Cat  No.  77535,  U.S.N.M.,  7.7  cm.  long,  has  head  3.9  in 
length;  depth  5.66;  eye  4.5  in  head;  snout  4.5;  maxillary  2.12;  ocular 
cirrus  2.42;  D.  XXII,  16;  A.  27 :  pectoral,  1.41;  ventrals  long,  equal 
to  head. 

Body  compressed ;  snout  evenly  decurved ;  mouth  large,  horizontal ; 
maxiUary  extending  about  three-fourths  diameter  of  eye  behind 
posterior  border  of  orbit;  teeth  in  each  jaw  in  a  single  row,  stout, 
conical;  those  on  palatines  in  a  single  row,  conical,  stronger  than 
those  on  jaws;  several  smaller  teeth  on  vomer,  separated  from  those 
on  palatine  bones  by  a  short  interspace. 

First  dorsal  inserted  slightly  behind  vertical  from  posterior  border 
of  maxillary,  spines  long  and  very  flexible,  filiform,  their  tips  not 
reaching  beyond  the  membranes,  fourth  spine  longest,  equal  to 
length  of  head ;  soft  dorsal  and  anal  confluent  with  the  caudal ;  caudal 
rounded ;  13  rays  in  pectoral ;  membrane  in  front  of  first  dorsal  spine, 
notched. 

Color  in  alcohol,  dusky  brown  with  purplish  reflections,  traces  of  7 
darker  cross-bars,  bordered  with  narrow  yellowish  white  lines,  these 
lines  scarcely  discernible  in  the  type,  very  distinct  in  some  of  the 
smaller  specimens;  spinous  dorsal  with  dusky  shades  anteriorly  and 
other  dark  shades  at  base  of  membranes  of  alternate  spines,  pos- 
teriorly; soft  dorsal  and  caudal  rays  yellowish,  membranes  trans- 
lucent; anal  dusky,  anterior  half  margined  with  black;  ventrals  dark; 
pectorals  similar  to  caudal ;  ocular  cirrus  yellowish. 

The  paratypes  have  D.  XXII-XXIII,  15-16.  In  some  the  ocular 
cirrus  is  half  as  long  as  head.  Some  of  these  have  the  underside 
of  the  head  crossed  by  4  dark  cross-bands,  a  dark  purplish  area 
behind  eye  on  cheek  and  another  on  opercle  near  nape;  the  yellow 
cross-lines  on  body  very  distinct.  In  the  smallest  individual  the 
crossbands  are  broken  into  two  longitudinal  rows  of  dark  areas,  the 
•  upper  row  along  base  of  dorsal  of  the  shape  of  a  figure  8,  the  lower 
row  V-shaped. 

An  examination  of  the  type  of  mvipes  and  of  these  specimens 
fohows  that  the  generic  description  as  given  by  Jordan  and  Gilbert 
must  be  revised.  The  dorsal  and  anal  are  coniBiuent  with  the  caudal 
in  both  these  species,  and  in  neither  are  the  teeth  on  vomer  and 
palatines  continuous.  There  is  a  single  row  of  stout  conical  teeth  on 
the  palatines,  then  an  interspace,  and  2  or  3  smaller  teeth  on  the 
vomer. 

We  take  pleasure  in  naming  this  new  species  for  our  friend,  Capt. 
Charles  Bradford  Hudson,  artist  and  author,  who  has  succeeded  bet- 
ter than  any  other  in  depicting  on  canvas  the  life  colors  of  American 
fishes. 
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Family  OPmDIIDAE. 

THE  OTTSK  ESL8. 

Genus  GENTPTERUS  PhUippL 

EST  TO  SPBCIBS. 

a\  Head  4.25  to  4.5  in  total  length.  Back  and  sides  dark  chocolate  brown, 
with  a  few  light  spots  irregular  in  form  and  disposition;  belly  light  of 
^olor,  washed  with  salmon  blacode8,p.l49. 

o*.  Head  3.68  to  4  in  total  length.  General  color  light  chocolate  brown,  with 
very  conspicuous  hieroglyphic-like  white  markings  over  entire  body  and 
fins,  these  somewhat  irregular  in  form  and  arrangement,  but  very  char- 
acteristic in  appearance  chUensis,  p.  150. 

180.  GENTPTERUS  BLACODES  (Bloch  and  Sdinelder). 
OOHOBIO  OOLOBADO. 

Ophidium  blacodes  Bloch  and  Schneider,  Syst  Ichth.,  1810,  p.  484. — 
CuviEB,  R6gne  Anim.,  ed.  2,  vol.  2,  1829,  p.  359. 

Ophidium  blancodes  Tschudi,  Fauna  Peruana,  Ichth.,  1845,  p.  29. 

Ophidium  maculatum  Tschudi,  Fauna  Peruana,  Ichth.,  1845,  pi.  5. 

Oenypterus  blacodes  GttNTHEB,  Cat  Fish.  Brit  Mus.,  vol.  4,  1862,  p.  379. — 
Deitjn,  Cat  Feces  de  Chile,  1901,  p.  99. — Stkindachneb,  Herpet- 
Ichthyol.,  Ergebnisse  einer  Beise  nach  Sttdamerika,  Denkschr.  Akad. 
Wiss.  Wien,  voL  72,  1902,  p.  47.— Delfin,  Los  Congrios  de  Chile, 
p.  189,  pL  13,  fig.  2;  Rev.  Chilena  Hist  Nat,  No.  8,  Afio  VII,  June, 
1903. 

Two  specimens,  field  Nos.  09707-8,  respectively,  51  and  46.5  cm.  in 
length,  from  MoUendo,  taken  with  a  trawl  line  in  46  fathoms  not 
far  from  shore. 

Head  4.25  to  4.5  in  total  length;  depth  6.65  to  6.7;  snout  4.25  to 
4.6  in  head;  postorbital  part  of  head  1.5;  eye  7.25  to  8.5;  interorbital 
5.1  to  6.65;  breadth  of  head  2.2;  pectoral  2.06  to  2.12;  breadth  of 
pectoral  base  4.6  to  4.8 ;  maxillary  2.2  to  2.35. 

Body  elongate,  tapering,  compressed,  greatest  depth  over  base  of 
pectoral;  head  elongate;  snout  blunt;  lower  jaw  included;  maxil- 
lary reaching  beyond  posterior  border  of  eye  by  a  distance  nearly 
equal  to  its  horizontal  diameter;  an  enlarged  outer  row  of  stout, 
slightly  incurved  canine-like  teeth  in  jaws,  behind  these  narrow 
bands  of  smaller  teeth,  those  in  upper  jaw  in  several  rows  in  front, 
narrowing  to  a  single  row  posteriorly,  those  in  lower  jaw  mainly 
in  one  row ;  an  outer  row  of  enlarged  teeth  on  vomer  and  palatines, 
similar  to  those  on  jaws;  behind  these  an  irregular  row  of  smaller 
teeth;  eyes  small,  anterior  in  position;  nostrils  small,  separated  by 
an  interspace  equal  to  one-half  diameter  of  eye,  the  first  provided 
with  a  small  flap. 

Distance  from  tip  of  snout  to  origin  of  dorsal  8.65  to  4  in  total 
length;  dorsal  and  anal  low,  confluent  with  the  caudal;  ventrals 
40656''— Bull.  9&— 17  ^11 
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filamentous,  bifid,  inserted  at  throat,  under  anterior  half  of  eye; 
distance  from  tip  of  snout  to  vent  2.2  to  2.25  in  total  length. 

Color  in  alcohol,  back,  sides,  and  fins  slaty;  ventral  surface  of 
head  and  belly  anteriorly  sulphur-yellow,  becoming  dusky  pos- 
teriorly; sides  with  small  irregular  sulphur-yellow  spots,  very  ir- 
regular in  arrangement:  pectorals  with  traces  of  spots,  margined 
with  sulphur-yellow. 

Color  in  life,  ventrai  aspect  of  head  and  abdomen  light,  imevenly 
washed  with  salmon ;  upper  and  lower  lips  deep  salmon ;  the  salfhon- 
color  of  ventral  surface  extending  backward  along  the  base  of  anal 
fin;  body  dark  chocolate  brown,  darkest  above,  with  a  few  light 
spots,  irregular  in  form  and  disposition;  these  spots  smaller,  more 
irregular  in  form  and  distribution  and  more  sharply  contrasted  with 
the  darker  ground  color,  than  those  of  the  common  congrio  {G. 
chUensis).  In  the  latter,  the  light  markings,  while  somewhat  irregu- 
lar in  form  and  arrangement,  are  yet  very  characteristic  in  ap- 
pearance, being  evenly  distributed  and  tending  to  certain  forms — 
circles,  hour-glasses,  etc.  The  circles  may  be  complete  or  incomplete, 
entirely  of  a  light  color  or  with  brown  centers.  Some  of  the  con- 
grios,  at  least,  show  a  bronze  tint  on  the  sides. 


Conger  chilensia  Guichenot  In  Gay,  Hist.  Chile,  Zool.,  vol.  2,  1848.  p.  339. 
Oenypterus  nigrioana  Philippi,  Ann.  Univ.  ChUe,  vol.  19,  1857,  p.  185; 

Wiegm.  Arch.  Natnrg.,  1857,  p.  629. 
Oenypterus  chilensis  GtJNTHEB,  Cut.  Fish.  Brit.  Mus.,  vol.  4,  1862,  p.  380. — 

Abbott,  Proc.  Acad.  Nat.  Scl.  Phila.,  1899,  p.  475.--DELnN,  Cat.  Peoes 

de  Chile,  1901,  p.  99 ;  Los  Congrios  de  Chile,  p.  189,  pi.  13,  fig.  1 ;  Rev. 

Chilena  Hist.  Nat,  No.  3,  Afio  VII,  June,  1903. 

One  specimen,  field  No.  09722,  65.5  cm.  long,  from  Guanape  North 
Island;  one,  field  No.  09717,  48  cm.  long,  from  Pisco;  and  three, 
field  Nos.  09703,  08713,  and  522,  respectively  39.5,  36.5,  and  36.5  cm. 
long,  from  MoUendo. 

'  Head  3.68  to  4  in  total  length ;  depth  5.45  to  7.44;  snout  4.14  to  4.95 
in  head ;  postorbital  part  of  head  1.42  to  1.5 ;  eye  7.46  to  9.36 ;  breadth 
of  head  1.76  to  2.67;  interorbital  5.23  to  5.5;  maxillary  2.33  to  2.6; 
length  of  pectoral  1.88  to  2.09 ;  breadth  of  base  of  pectoral  5.05  to 
6.25;  distance  from  tip  of  snout  to  origin  of  dorsal  3.3  to  3.65; 
distance  from  tip  of  snout  to  anal  2.11  to  2.29 ;  ventrals  much  shorter 
than  head,  not  split  to  base.  In  form  this  species  agrees  with  G. 
hlacodes. 

Color  in  life,  general  color  light  chocolate-brown,  with  very  con- 
spicuous hieroglyphic-like  white  markings  over  entire  body;  while 
these  are  somewhat  irregular  in  form  and  arrangement,  they  are 
still  very  characteristic  in  appearance,  are  evenly  distributed,  and 
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tend  to  certain  forms,  as  circles,  oblongs,  horseshoes,  hourglasses,  etc. 
These  may  be  entirely  of  a  light  color  or  with  brown  centera 

This  form  is  readily  distinguished  from  the  preceding  by  the 
coloration.  In  G.  blacodes^  the  spots  on  the  sides  are  much  smaller 
and  the  imder  surface  of  the  head  and  belly  is  abruptly  sulphur- 
yellow,  while  in  G.  cMlenais  the  ground  color  of  the  ventral  surface 
resembles  that  of  the  sides  and  back,  except  that  it  is  lighter  and 
the  hieroglyphic  markings  are  continued  on  to  the  fins. 

Aside  from  the  striking  differences  in  coloration,  this  species  dif- 
fers little  from  G.  blacodes.  A  comparison  of  the  measurements  of 
our  specimens  and  those  given  by  Delfin  seems  to  indicate  that  the 
head  is  a  little  longer,  the  average  length  of  the  maxillary  and  diam- 
eter of  the  eye  less  and  the  width  of  the  interorbital  greater  in  this 
species  than  in  G.  blacodes. 


Family  BROTULIDAE, 
Genus  BROTULA  Cuvier. 

182.  BROTULA  MACULATA.  new  ■pedes. 
OONOBIO. 

Plate  13,  fig.  3. 


Typ^.— Cat.  No.  77702,  U.  S.  Nat.  Mus.  (field  No.  09551),  44  cm. 
long,  from  Paita. 

Head  4.08  in  total  length;  depth  6.1;  eye  6  in  head;  snout  4.8; 
maxillary  2.25;  pectoral  2.16;  ventrals  2.4;  D.  105;  A.  91;  P.  25; 
scales  about  26-220-68;  interorbital  narrower  than  eye,  6.35  in  head; 
origin  of  dorsal  slightly  behind  base  of  pectoral,  its  distance  from  tip 
of  snout  3.92  in  total  length;  vent  cephalad  of  middle  of  body,  its 
distance  from  tip  of  snout  2.25  in  total  length. 

Body  elongate,  compressed,  not  so  deep  as  in  related  species;  mouth 
large,  oblique,  jaws  nearly  equal,  the  lower  slightly  projecting ;  max- 
illary long,  reaching  a  distance  of  more  than  one-half  orbit  behind 
eye,  its  upper  edge  slipping  under  broad  orbital  bones,  its  expanded 
posterior  extremity  equal  to  interorbital  width,  6.35  in  head ;  anterior 
nostril  without  flap,  posterior  nostril  with  a  slender  barbel  about 
two-thirds  length  of  orbit ;  two  barbels  on  each  side  of  fleshy  upper 
lip  anteriorly;  six  barbels  on  under  surface  of  head;  all  the  barbels 
slender  and  rather  short,  the  longest  barely  greater  than  diameter  of 
eye ;  jaws,  vomer,  and  palatines  with  narrow  bands  of  minute  teeth ; 
tongue  very  thick,  free,  and  pointed  anteriwly;  gill-opening  large; 
isthmus  narrow,  grooved;  gillrakers  short,  rather  stout;  pseudo- 
branchiffi  well  developed;  opercle  with  a  sharp  stout  spine  above; 
body,  head,  and  fins  covered  with  embedded,  minute,  cycloid  scales; 


152         BULLETIN  96,  UNITED  STATES  NATIONAL  MUSEUM. 

maxillary  scaly;  premaxillaries,  mandible  and  branchiostegal  mem- 
branes without  scales;  scales  on  fins  smaller  than  those  on  body; 
dorsal  and  anal  confluent  with  the  caudal,  a  sli^t  notch  in  tip  of 
caudal;  dorsal  and  anal  low,  about  equal  in  height  to  diameter  of 
eye;  ventrals  composed  of  a  single  bifid  ray  reaching  to  below 
posterior  edge  of  head. 

Color  in  aleohol,  dusky  olive  with  a  brownish  tint  on  back;  several 
rows  of  very  obscure  round  brownish  spots  on  body,  most  distinct 
on  tail,  almost  imperceptible  when  the  fish  is  dry;  fins  body  color; 
dorsal  narrowly  margined  with  gray ;  anal  rather  broadly  margined 
with  purplish  black  shading  into  body  color. 

This  species  is  quite  distinct  from  B.  barbata^  the  Atlantic  form. 
It  is  slenderer  than  that  species  or  either  of  the  Hawaiian  species, 
and  is  the  only  species  of  the  genus  recorded  from  the  Pacific  coast 
of  America. 

Genoa  PORICHTHTS  Girard. 

18S.  POBICHTHTS  AFUERAE.  new  aQ9dm. 

Plate  14,  fig.  1. 

One  specimen,  field  No.  094896,  12.6  cm.  in  length,  from  LfObos  de 
Afuera. 

Type.— Csit  No.  77552,  U.  S.  Nat.  Mus. 

Head  3  (3.6  total)  in  length;  depth  5.1  (6.1);  eye  5.83  in  head; 
snout  4;  maxillary  2.05;  interorbital  3.3;  pectoral  1.1;  v^tral  2.84; 
D.  II,  33;  A.  31;  V.  I,  2. 

Body  slender,  compressed,  tapering;  head  long,  depressed,  its 
breadth  1.58  in  length;  interorbital  broad,  flat;  lower  jaw  projecting; 
snout  rounded;  teeth  in  lower  jaw  in  a  single  row,  unequal,  canine- 
like, recurved,  those  in  upper  jaw  smaller,  equal  in  size;  teeth  on 
palatines  in  a  single  long  row;  two  strong  recurved  teeth  on  the 
sides  of  the  vomer,  in  the  same  straight  line  with  the  palatine  row 
and  separated  from  them  by  a  slight  interspace,  the  second  of  these 
much  longer  than  the  first;  eye  small,  about  2  in  interorbital  width; 
opercular  spine  long  and  slender,  only  the  tip  projecting  through  the 
integument.  In  this  species  the  lines  of  phosphorescent  organs  are 
essentially  the  same  as  in  P.  margaritatvs^  but  much  smaller  and  less 
clearly  defined,  in  some  places  being  almost  invisible. 

Dorsal  and  anal  uniform  in  height,  not  confluent  with  the  caudal; 
caudal  rounded;  ventrals  short,  anterior  in  their  insertion,  tips 
barely  reaching  base  of  pectorals;  pectorals  long,  as  long  as  that  part 
of  head  anterior  to  tip  of  opercular  spine. 

Color  in  alcohol,  sides  and  belly  silvery  white;  back  dusky  gray, 
crossed  by  four  broad  brownish  black  saddles,  these  considerably 
wider  than  the  interspaces,  extending  to  middle  of  sides ;  alternating 
with  the  saddles  are  small  spots  of  the  same  color;  four  oblique 
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brownish  black  areas  on  dorsal,  corresponding  to  those  on  body, 
these  confined  to  the  distal  half  of  the  fin ;  alternating  with  the  first 
and  second,  and,  with  the  third  and  fourth  are  small  black  areas  on 
margin  of  fin;  posterior  half  of  caudal  black;  two  indistinct  black 
marginal  areas  on  anal  posteriorly,  with  traces  of  about  four  others 
anteriorly;  pectoral  brownish  at  base,  bordered  by  a  V-shaped  area 
of  white,  then  a  parallel  brown  area,  margin  of  fin  lighter;  fins, 
where  they  are  not  marked  with  brownish  black  areas,  white;  top 
and  sides  of  head  brownish  black,  ventral  surface  white.  This  species 
closely  resembles  P.  porosus  of  the  Chilian  fauna,  but  may  be  readily 
separated  by  the  much  longer  head,  the  length  of  head  in  P.  porosus 
being,  according  to  Giinther,  4.66  in  the  total  length,  while  in  this 
species  it  is  only  3.41. 

We  know  of  no  record  of  P.  porosus  from  the  coast  of  Peru  and 
therefore  have  not  included  it  in  this  list. 

Family  GOBIESOCIDAE. 

THE  OLnrOFISHSfl. 

KEY  TO  GBNEBA. 

q\  Incisors  of  lower  Jaw  with  entire  edges;  opercnlar  spine  strong;  vertebrae 
about  26  Oobiesox,  p.  153. 

0*.  Incisors  of  lower  jaw  tricuspid  or  serrate  (at  least  In  those  on  sides  of 
jaw) ;  opercular  spine  weak;  vertebrae  about  2S  ilr&acio<a, p.  155. 

Genus  GOBIESOX  Lac^pMe. 

184.  GOBIESOX  SANGUINEUS  (MflUcr  and  TitomImI). 

Sicyases  sanguineus  MOlleb  and  Tbosohel,  Wlegmann,  Arch  Natnrg., 
1843,  p.  298.— OttNTHEB,  Cat  Fish.  Brit.  Mus.,  voL  3,  1861,  p.  494.— 
Steindachneb,  Fauna  Chilensis,  vol.  2,  1898,  p.  315. 

Oobiesox  brevirostris  Gay,  Hist.  Chile,  Zool.,  vol.  2,  1848,  p.  335,  pi.  9, 
fig.  1. 

Oobiesox  sanguineus  Abbott,  Marine  Fishes  of  Peru,  Proc.  Acad.  Nat.  Sci. 
Phila.,  1899,  p.  363. 

Six  specimens,  7.9-11.5  cm.  long  (no  locality). 

Head  2.37  in  length ;  breadth  of  head  2.81 ;  depth  of  body  6 ;  eye 
5.42  in  head;  snout  3.16;  maxillary  3.8;  interorbital  2.53;  pectoral  as 
wide  as  long,  3.16;  D.  8;  A.  6;  C.  8;  P.  23;  V.  4  (5). 

Head  and  body  anteriorly  broad  and  much  depressed,  compressed 
posteriorly;  caudal  peduncle  slender,  its  depth  4.75  in  head;  head 
nearly  as  broad  as  long,  sides  converging  toward  the  blunt  snout; 
upper  surface  of  head  and  interorbital  space  flat ;  mouth  small,  in- 
ferior, horizontal;  lips  fleshy,  the  lower  3-lobed,  somewhat  after 
fashion  of  Exoglosftum;  maxillary  scarcely  reaching  vertical  from 
anterior  border  of  eye;  teeth  in  each  jaw  in  a  single  row,  those  in 
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front  6  in  number;  incisors  with  truncate  cutting  edge;  beHind  these 
in  each  jaw  two  small  canine-like  teeth;  nostrils  small,  on  level  with 
upper  margin  of  orbit ;  anterior  with  a  flap,  prolonged  <hi  posterior 
side  into  a  fringed  tentacle ;  subopercle  projecting  backward,  ending 
in  a  spine,  covered  with  skin ;  head  and  body  scaleless,  covered  with  a 
leathery  skin ;  distance  from  tip  of  snout  to  origin  of  dorsal  1.45  in 
standard  length;  longest  dorsal  ray  3.8  in  head;  caudal  truncate, 
membranes  between  rays  deeply  incised ;  origin  of  anal  under  seventh 
dorsal  ray,  the  distance  from  tip  of  snout  to  origin  of  anal  1.27  in 
standard  length;  vent  anterior  in  position,  separated  from  anal  fin 
by  a  distance  equal  to  interorbital  space;  ventrals  in  front  of  pec- 
torals and  connected  with  them;  pectorals  broad,  posterior  border 
convex ;  disk  large,  subcircular,  longer  than  broad,  its  length  1.08  in 
head  and  its  breadth  1.31. 

Color  in  spirits,  coppery  red  to  flesh-color,  back  crossed  by  six 
broad,  dark  reddish  crossbands,  the  first  on  nape;  second  behind 
pectorals ;  third  in  front  of  dorsal ;  fourth  on  base  of  dorsal ;  fifth  on 
middle  of  caudal  pedimcle  and  sixth  in  front  of  base  of  caudal :  fins 
yellowish,  punctulate  with  dusky.  This  description  is  based  on  s 
specimen  11.5  cm.  long. 

The  fin  formula  of  these  specimens  is  somewhat  variable ;  one  has 
D.  8 ;  A.  5 ;  another  D.  8 ;  A.  6  and  four  have  D.  9 ;  A.  6. 

The  following  excellent  description  of  the  structure  of  the  disk 
by  Giinther  applies  to  these  specimens : 

The  whole  disk  is  exceedingly  large,  subcircular,  longer  than  broad* 
its  length  being  one-third  of  the  whole  length  of  the  fish.  The  cen- 
tral portion  is  formed  merely  by  skin,  which  is  separated  from  the 
pelvic  or  pubic  bones  by  several  layers  of  muscle.  The  peripheric 
portion  is  divided  into  an  anterior  and  posterior  part,  by  a  deep 
notch  behind  the  ventrals.  The  anterior  peripheric  portion  is  formed 
by  the  four  ventral  rays,  the  membrane  between  them,  and  a  broad 
fringe  which  extends  anteriorly  from  one  ventral  to  the  other;  this 
fringe  is  a  fold  of  skin,  containing  on  each  side  the  rudimentary 
ventral  spine,  but  no  cartilage.  The  posterior  peripheric  portion  is 
suspended  on  each  side  on  the  caracoid,  the  upper  bcme  of  which  is 
exceedingly  broad,  becoming  a  free,  movable  plate  behind  the  pec- 
toral. A  broad  cartilage  is  firmly  attached  to  it.  The  lower  bone  of 
the  coracoid  is  of  a  triangular  form,  and  supports  a  very  broad  fold 
of  the  skin,  extending  from  one  side  to  the  other,  and  coataining  a 
cartilage  which  runs  through  the  whole  of  that  fold.  Five  processes 
of  the  cartilage  are  continued  into  the  soft  striated  margin  in  whicli 
the  disk  terminates  posteriorly.  The  surface  of  the  disk  is  coated 
with  thick  epidermis,  like  the  sole  of  the  foot  of  higher  animals.  The 
epidermis  is  divided  into  many  polygonal  plates;  there  are  no  such 
plates  between  the  roots  of  the  ventral  fins.  (Gunther.) 
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This  species  is  found  on  the  coasts  of  Peru  and  Chile. 

As  we  have  no  record  for  the  coast  of  Peru  of  Gohiesox  mar- 
moratus  of  Jenyns,  included  by  Abbott  in  his  fishes  of  Peru,  we  have 
omitted  it  from  our  list.  It  is  an  abundant  species  to  the  southward, 
around  Punta  Arenas,  Tumbes  (Chile),  Iquique,  and  the  island  of 
Juan  Fernandez,  and  very  probably  may  be  found  along  the  southern 
coasts  of  Peru. 

Genus  ARBACIOSA  Jordan  and  Evermann. 

KET  TO  SPECIES. 

a\  D.  5 ;  A.  4 ;  head  5  in  total  length ;  depth  11  pyrrkodncla,  p.  155. 

a'.  D.  6  or  7;  A.  5  or  6;  head  about  3.8  in  total  length;  depth  7  in  same 
 1  hieroglyphica,  p.  155. 

185.  ARBAaOSA  PTRRHOCINCLA  (Cope). 

Sicuases  pyrrhocinclus  Cofe,  Proc.  Amer.  Philos.  Soc.,  voL  17, 1877,  p.  43  [In 
author's  separate,  p.  27  (Bur.  Fish.  Lib.  Cope,  vol.  5)] ;  exact  locaUty 
not  preserved. 

Arbaciosa  pyrrhocincl^^  Abbott,  Mlirine  Fishes  of  Peru,  Proc.  Acad.  Nat. 
Sci.  Phila.,  1899,  p.  363. 

18C  ARBAaOSA  HIEROGLTPHICA,  new  ipmIm. 
PEjrE4A70. 

Plate  14,  fig.  2. 

Type. — Cat.  No.  77561,  U.  S.  N.  M.,  a  specimen  4.1  cm.  long, 
and  a  paratype  3.1  cm.  long,  both  from  Lobos  de  Afuera,  taken  from 
a  very  small  and  shallow  tide  pool  in  the  rocks,  measuring  about 
7  by  6  feet  and  1  to  10  inches  deep.   (Field  No.  278.) 

Ten  specimens,  field  No.  09448,  2.5  to  3.8  cm.  long,  from  Lobos  de 
Afuera. 

Head  3.14  in  length ;  depth  5.66 ;  eye  5.4  in  head ;  snout  3 ;  maxil- 
lary 2.7;  interorbital  2.57;  pectoral  2.16;  length  of  disk  1.35;  D.  7; 
A.  6. 

Head  and  body  anteriorly  depressed,  body  posteriorly  compressed ; 
caudal  peduncle  slender,  its  depth  3  in  length  of  head ;  head  nearly 
as  broad  as  long;  mouth  small,  inferior;  maxillary  reaching  to  ver- 
tical from  anterior  margin  of  eye;  interorbital  flat;  cheeks  tumid; 
incisors  in  upper  jaw  eight,  the  two  in  the  center  of  the  jaw  truncate, 
those  on  sides  serrate  or  tricuspid ;  behind  these,  at  a  short  distance, 
a  strong  canine;  six  incisors  on  lower  jaw,  the  two  in  center  truncate, 
others  serrate  or  tricuspid;  distance  from  tip  of  snout  to  origin  of 
dorsal  1.31  in  standard  length ;  dorsal  low,  rounded ;  caudal  rounded ; 
origin  of  anal  behind  origin  of  dorsal ;  distance  from  tip  of  snout  to 
origin  of  anal  1.33  in  standard  length. 
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Ground  color  yellowish,  tinged  with  olive;  back  crossed  by  wavy 
dark  lines  and  dusky  black  spots,  these  irregular  in  shape  and 
arrangement  but  tending  to  form  darker  crossbands  on  back;  on 
back  above  pectorals  are  5  black  spots  in  the  form  of  a  V  9  the  apex 
pointing  forward,  end  spots  most  distinct ;  indistinct  lines  extending 
downward  and  backward  from  eye ;  vertical  fins  blackish,  margined 
with  yellowish. 

Paratype  3.8  cm.  long,  has  head  3.14  in  length ;  depth  6.6 ;  eye  6  in 
head;  snout  3;  interorbital  3;  pectoral  1.76;  disk  1.31;  tip  of  snout 
to  origin  of  dorsal  1.36;  tip  of  snout  to  origin  of  anal  1.34; 
D.  7;  A.  5. 

Ground  color  yellowish,  lighter  on  ventral  surface ;  irregular  dark 
lines  and  small  dots  of  black  on  back ;  two  small  black  spots  on  back 
above  pectoral,  separated  by  a  distance  slightly  greater  than  inter- 
orbital width;  a  narrow  line  of  brown  connecting  the  eyes;  3  similar 
diverging  lines  extending  downward  and  backward  from  eye;  one 
from  eye  to  slightly  in  front  of  angle  of  mouth,  trace  of  another 
above  this  near  upper  angle  of  eye. 

In  these  specimens  the  dorsal  has  six  or  seven  rays,  the  anal  five 
or  six,  and  the  coloration  is  quite  variable. 

This  species  is  distinct  from  A.  pyrrhocincla  of  Cope,' the  only 
previously  recorded  species  of  this  genus  from  Peru.  It  appears 
from  the  description  close  to  A,  petersii  of  Garman,  from  Panama 
Bay,  wrongly  credited  by  Abbott  as  coming  from  Peru. 


MerluB  gayi  Gxhchenot  in  Gay,  Hist.  Chile,  voL  2,  1848,  p.  828,  I,  Atlas, 

Zool.  Ictlol.,  pi.  8,  fig.  2,  1854;  coast  of  Chile. 
Epicopus  gayi  GttNTHEB,  Cat.  Fish.  Brit  Mas.,  vol.  2, 1860,  p.  248. 
Oadu9  australia  Hutton,  Cat.  Fish.  New  Zealand,  p.  45,  Hector,  1872,  p. 

115,  fig.  72. 

Merluccias  gayi  Hxttton,  Trans.  New  Zealand  Inst,  vol.  5,  1872  (1873), 
p.  26a 

Merluccius  gayi  GttNTHEB,  Cat.  Fish.  Brit  Mus.,  vol.  4,  1862,  p.  346.— 
Stkindachnkb,  Fauna  Chilensis,  1888,  p.  825. — ^Delfin,  Cat.  Feces  de 
Chile,  1901,  p.  100;  Contribncion,  Ictiol.  ChUena,  Rev.  ChUena  Hist 
Nat,  vol.  7,  1903,  No,  6-0,  p.  269,  fig.  7. 

Four  Gfpecimens,  field  No.  471,  16  to  17.5  cm.  in  length,  and  five 
specimens,  field  No.  472,  16  to  17  cm.  in  length,  from  Callao;  also 
one  specimen,  field  No.  09539,  42.5  cm.  in  length,  from  Paita. 


Family  MERLUCCIIDAE. 


THE  HAKES. 


Genus  MERLUCCIUS  Rafinesqiie. 


187.  MEKLITCCIUS  GATI  (GuldMiiwt). 


PSJE-PALO. 
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Head  3.08  in  length;  depth  6.52;  eye  5.68  in  head;  snout  3.37; 
maxillary  2.15;  interorbital  3.9;  pectoral  1.37;  ventrals  2.27;  D. 
11-38;  A.  38. 

Body  elongate,  slender,  tapering  evenly  to  base  of  caudal;  head 
long,  low;  interorbital  broad,  flat;  eye  large,  posterior  border  of  eye 
midway  between  tip  of  snout  and  posterior  border  of  opercle ;  mouth 
large ;  lower  jaw  longest ;  maxillary  reaching  vertical  from  middle  of 
eye;  teeth  in  jaws  long,  slender,  curved,  very  sharp,  mainly  in  two 
rows;  similar  teeth  on  vomer,  none  on  palatines;  opercular  bones 
weak ;  opercle  ending  in  a  weak  spine.  First  dorsal  higher  than  the 
second;  second,  third,  and  fourth  rays  about  equal,  longer  than 
others,  2.75  in  head ;  second  dorsal  and  anal  each  with  a  deep  emar- 
gination  in  the  center;  caudal  rounded;  ventrals  narrow,  their  tips 
reaching  two-thirds  distance  from  their  base  to  origin  of  anal ;  pec- 
toral long  and  narrow,  tip  extending  to  above  sixth  anal  ray.  Scales 
deciduous,  small;  lateral  line  decurved. 

Color  in  alcohol,  dusky  on  back,  becoming  lighter  on  belly;  fins 
dusky ;  some  of  lower  rays  of  pectoral,  black  Description  taken  from 
field  No.  09539,  from  Paita. 

A  smaller  example  from  Callao  has  head  2.9  in  length ;  depth  5.68 
eye  5.55  in  head;  snout  3;  interorbital  3.6;  pectoral  1.35;  ventrals 
2.1 ;  D.  11-37 ;  A.  39.  Color  in  alcohol,  rosy,  dusky  on  back,  silvery 
on  belly;  opercle  blackish;  fins  blackish;  anterior  anal  rays  and 
shortened  rays  in  center  of  second  dorsal  and  anal,  whitish. 

Guichenot's  figure  of  this  species  does  not  show  the  shortened  rays 
in  the  center  of  second  dorsal  and  anal. 

This  species  is  very  close  to  the  northern  Pacific  form,  M.  pro- 
dwtvs^  and  occurs  on  the  coasts  of  Peru  and  Chile. 
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ADVEETISEMENT. 


The  scientific  publications  of  the  United  States  National  Museum 
consist  of  two  series,  the  Proceedings  and  the  Bulletins. 

The  Proceedings^  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original,  and 
usually  brief,  papers  based  on  the  collections  of  the  National  Museum, 
presenting  newly  acquired  facts  in  zoology,  geology,  and  anthro- 
pology, including  descriptions  of  new  forms  of  animals,  and  revisions 
of  limited  groups.  One  or  two  volumes  are  issued  annually  and  dis- 
tributed to  libraries  and  scientific  organizations.  A  limited  number 
of  copies  of  each  paper,  in  pamphlet  form,  is  distributed  to  specialists 
and  others  interested  in  the  different  subjects,  as  soon  as  printed. 
The  date  of  publication  is  printed  on  each  paper,  and  these  dates  are 
also  recorded  in  the  table  of  contents  of  the  volmnes. 

The  BuHetinSj  the  first  of  which  was  issued  in  1875,  consist  of  a 
series  of  separate  publications  comprising  chiefly  monographs  of 
large  zoological  groups  and  other  general  systematic  treatises  (occa- 
sionally in  several  volumes),  faunal  works,  reports  of  expeditions, 
and  catalogues  of  type-specimens,  special  collections,  etc.  The  ma- 
jority of  the  volumes  are  octavos,  but  a  quarto  size  has  been  adopted 
in  a  few  instances  in  which  large  plates  were  regarded  as  indispen- 
sable. 

Since  1902  a  series  of  octavo  volumes  containing  papers  relating  to 
the  botanical  collections  of  the  Museum,  and  known  as  the  Contribu- 
tions from  the  National  Herbarium,  has  been  published  as  bulletins. 

The  present  work  forms  No.  96  of  the  BvUetin  series. 

Richard  Rathbun, 
Assistant  Secretary,  Smithsonian  IngUtution, 
In  charge  of  the  United  States  National  Museum, 
Washington,  D.  C,  December  19, 1916. 
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PREFACE. 


Since  1901  the  junior  author  of  this  article  has  devoted  much 
time  to  the  accumulation  of  Tertiary  bryozoa,  particular  attention 
being  paid  to  material  of  this  age  from  American  localities.  The 
object  of  these  efforts  lay  in  the  hope  that  sooner  or  later  an  oppor- 
tunity might  be  offered  to  monograph  the  subject.  In  the  meantime 
the  value  of  the  bryozoa  for  purposes  of  stratigraphic  correlation  was 
recognized  and  this  fact  secured  the  active  cooperatitm  of  several 
members  of  the  United  States  Geological  Survey,  notably  Dr.  T. 
Wayland  Vaughan.  The  collections  resulting  from  these  combined 
efforts  proved  so  large  and  numerous  that  it  soon  became  evident 
one  person  alone  could  not  complete  their  study  in  a  reasonable 
length  of  time.  Besides  the  intimate  relationship  of  the  Tertiary 
bryozoa  with  the  living  forms  required  a  good  knowledge  of  the 
taxonomy  and  anatomy  of  the  recent  species  on  the  part  of  the 
student  who  attempted  the  description  of  the  fossil  forms.  Fortu- 
nately for  the  writer,  Ferdinand  Canu,  of  Versailles,  France,  well 
known  for  his  extensive  and  accurate  work  on  Mesozoic,  Cenozoic, 
and  Recent  bryozoa,  very  kindly  consented,  in  1912,  to  join  him  in  the 
study  of  the  American  Cenozoic  faimas,  with  the  result  that  now, 
after  four  years  of  work  interrupted  only  by  exigencies  arising  from 
the  great  war,  a  monograph  of  nearly  five  hundred  species  of  Lower 
Tertiary  Cheilostomata  has  been  completed.  As  the  publication  of 
this  monograph  will  of  necessity  be  slow,  it  has  been  thought  advis- 
able to  precede  it  with  the  following  brief  synopsis  of  the  classifica- 
tion with  description  of  the  new  genera  and  their  genotypes. 


R.  S.  Bassler. 
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A  SYNOPSIS  OF  AMERICAN  EARLY  TERTIARY 
CHEILOSTOME  BRYOZOA. 


By  Ferdinand  Canu, 
Of  VeraaiUes,  France, 
AND 

Kay  S.  Bassles, 
Of  WiMhington,  District  of  Columbia. 


PRINCIPLES  OF  CLASSIFICATION. 


The  principles  of  classification  of  the  cheilostome  bryozoa  are 
still  imperfect  in  spite  of  the  quite  extended  researches  of  several 
students.  Formerly  the  classification  was  based  on  purely  zoarial 
features,  but  in  the  latter  half  of  the  nineteenth  century  the  zooecial 
characters  were  more  closely  studied,  especially  by  D'Orbigny,  Smitt, 
and  Hincks.  The  latter  author  considered  especially  the  form  of 
the  aperture;  in  other  words,  only  the  hydrostatic  system.  In  1888 
and  again  in  1903  J.  Jullien  established  a  systematic  set  of  charac- 
ters for  consideration.  These  are  as  follows  in  diminishing  order 
of  importance. 

Essential  characters. — (1)  General  morphology  (order);  (2)  form 
of  the  frontal  wall  (suborder) ;  (8)  form  of  the  aperture  and  of  the 
operculum  (family) ;  (4)  presence  of  cardelles,  occurrence  of  lyrula 
and  finally  ovicells  and  radicels. 

Secondary  characters  {specific). — Frontal  pimctations,  avicularia, 
and  vibracma. 

In  1900  Canu  wrote  that  every  family  ought  to  be  based  on  an 
anatomical  peculiarity,  common  to  all  its  members  and  fixed  in  an 
uninterrupted  series  of  descendance.  He  established  the  genera 
according  to  the  variations  of  this  anatomical  peculiarity  and  accord- 
ing to  the  divergence  in  its  evolutionary  characters.  This  was  a 
perfection  of  JuUien's  ideas,  but  the  partial  application  made  by 
Waters  to  the  opercula  and  the  avicularian  mandibles  did  not  appear 
always  to  lead  to  imiform  results  or  to  the  establishment  of  very 
natural  genera. 

We  believe  that  other  principles  are  better.  In  the  bryozoa  as 
in  other  living  beings  the  form  is  only  the  result  of  a  function ; 
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therefore  in  the  study  of  the  morphological  variations  of  the  organs 
we  now  substitute  that  of  their  physiologic  functions.  Our  studies 
are  therefore  always  directed  toward  the  discovery  of  functions 
which  modify  the  i^eletal  form. 

FomUy. — ^All  the  species  which  have  the  same  larval  form  have 
the  same  lineage  and  belong  necessarily  to  the  same  family;  there- 
fore the  family  is  characterized  by  the  larval  sfystem.  The  ovicell 
in  which  the  larva  developes  is  necessarily  in  rapport  with  it,  and 
a  knowledge  of  its  structure  gives  the  essential  characters  for  readily 
interpreting  the  physiological  purpose  of  the  morphological  and 
skeletal  variations. 

Genus. — really  natural  genus  differs  from  another  genus  only 
in  possessing  a  different  function  and  in  the  different  form  of  any 
skeletal  part.  The  essential  functions  common  to  all  bryozoa  with- 
out exception  are: 

1.  Passage  of  eggs  and  escape  of  the  larvae  (=rapport  of  the 
operculum  and  the  ovicell). 

2.  Hydrostatic  system  and  extrusion  of  the  polypide  (=form  of 
the  aperture  and  rapport  of  the  operculum  with  the  compensatrix). 

3.  Calcification  and  chitinization  (=nature  of  the  skeleton  and 
of  the  frontal  considered  as  immediate  deposits  of  the  endocyst). 

We  have  rigorously  followed  this  principle  in  the  establishment 
of  our  new  genera  and  we  have  also  modified  the  diagnoses  of  the 
described  natural  genera  which  were  often  incomplete. 

The  function  of  the  avicularia  and  of  the  onychocellaria  is  not 
known  but  it  can  not  be  common  to  all  bryozoa  because  many  species 
are  deprived  of  these  structures;  these  structures  therefore  can  not 
furnish  good  generic  character^.  Nevertheless  there  are  some  groups 
in  which  their  presence  appears  to  be  absolutely  indispensable  to  the 
life  of  the  zoarium  and  we  have  therefore  considered  them  sometimes 
in  our  generic  diagnoses. 

The  general  classification  of  the  Bryozoa  showing  the  larger  sub- 
divisions of  the  Cheilostomata  is  printed  below  for  convenience  of 
reference. 

Class,        Subclass.  Order.         Suborder.  Division, 


Gymnolaemata. 


rOtenostomata. 
Cyclostomata. 
Trepostomata. 
Oryptostomata. 


Bryozoa. 


Cheilostomata 


Anasca. 


Malacostegn. 

Gollostega. 

Pseudostega. 


Aacophora. 


Phylactolaemata. 
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SYSTBMATIO  DIAGNOSES. 


Order  CHEILOSTOMATA  Busk. 


Suborder  Anasca  Levinsen. 


A  zooecial  hydrostatic  syst^  is  absent  but  a  zoarial  hydrostatic  sys- 
tem is  present  and  is  included  between  the  cryptocyst  and  the  ectocyst. 

The  Anasca  are  classified  under  the  three  divisions  Malacostega, 
Coilostega,  and  Pseudostega. 


The  parietal  muscles  are  attached  to  the  cryptocyst,  which  is 
always  chitinous.  The  operculum  is  a  membranous  valve.  In  the 
fossil  forms  the  frontal  wall  is  quite  or  partially  calcified. 

The  families  of  this  division  represented  in  the  American  Eocene 
are  as  follows: 

Electrinidae  D'Orbigny,  1851. 

Membraniporae,  new  group. 

Aeteidae  Smitt,  1867. 

Scrupocellariidae  Levinsen,  1909. 

Farciminariidae  Busk,  1884. 

Eucratiidae  Hincks,  1880. 


Zooecia  having  a  chitinous  frontal.  Intertentacular  organ  present. 
Larva  a  cjrphonautes.    No  avicularia.    No  dietellae.  Operculum 
with  thickened  border. 
The  known  genera  of  the  Electrinidae  are  as  follows : 
Electra  Lamouroux,  1816.  Eocene-Recent. 
Membrardpora  Blainville,  1834.  Eecent. 
Heterooecivm  Hincks,  1892.  Recent. 
Pyripora  D'Orbigny,  1852.  Cretaceous-Recent. 
Herpetopora  Lang,  1914.  Cretaceous-Vicksburgian. 
The  two  latter  genera  have  been  placed  in  the  family  on  account  of 
zooecial  resemblance  and  not  from  a  study  of  their  anatomy.  Both 
of  these  genera  are  repres^ted  in  the  Eocene  of  the  United  States. 


This  very  large  group  is  too  heterogenous  to  be  considered  as  a 
single  family;  indeed  it  is  certain  that  the  genera  classified  here  at 
present  will  ultimately  be  assigned  to  many  families.  Unf ortimately 
we  are  ignorant  of  the  larvae  and  researches  upon  the  anatomy  of 
these  forms  have  not  been  made. 

The  material  upon  which  our  present  researches  are  founded  is 
most  abundant;  but  as  it  is  impossible  to  establish  a  satisfactory 


Division  L  MALACOSTEGA  Levinsen. 


Family  ELECTRINIDAE  D'Orbigny,  1851. 


MEMBBANIPOBAE,  new  group. 
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nomenclature  with  fossils  alone  we  must  be  content  to  utilize  the 
works  of  our  predecessors.  We  have  studied  especially  the  ovicells 
and  their  relations  to  the  opercular  valve,  for  these  are  the  organs 
in  closest  relation  to  the  larval  system.  In  the  following  table  are 
listed  the  genera  of  Mernhramporae  with  the  possible  family  refer- 
ence of  some  of  them. 

SECTION  L— NO  OVICSLL. 

Conapeum  Norman,  1903.  Cenomanian-Eecent. 
Memhrardporina  Levinsen,  1909. 
Odontionella^  new  genus.  Lutecian-Kecent. 
Aderdfera^  new  genus.  Jacksonian-Recent. 
Trochopora  D'Orbigny.  Lutecian-Helvetian. 
Otionellay  new  genus.  Campanian-Jacksonian. 

SECTION  n.  OVICELL  ENDOZOCECIAL. 

VibraeellincUi  new  genus.  Claibomian  Lunulariidae. 

Hincksina  Norman,  1903.  Jacksonian-Recent-Flustridae  (Norman). 

Offivalina^  new  genus.  Jacksonian  Onychocellidae. 

Memhrendoecium^  new  genus.   Eocene-Recent  Farmicinariidae. 

SECTION  m.  OVICELL  HYPERSTOKIAL,  CLOSED  BY  THE  OPBBCVLAK 

VALVE. 

Periporosella^  new  genus.  Jacksonian. 
EUisina  Norman,  1913.  Senonian-Recent. 
CframmeUa  Canu,  1916.  Santonian-Recent. 
Memhraniporidr<i,  new  genus.  Jacksonian-Vicksburgian. 
Tremopora  Ortman,  1890.  Helvetian-Recent. 
LarncuAm  Norman,  1903.  Recent. 

SECTION  IV.  OVICELL  HYPEBSTOMIAL,  NOT  CLOSED  BT  THE  OPEHCITLAH 

VALVE. 

Alderina  Norman,  1903.  Senonian-Recent* 
CaUopora  Gray,  1848.  Santonian-Recent 
Amphiblestrum  Gray,  1848.  Senonian-Recent. 
Ramphonotus  Norman,  1894.  Senonian-Recent. 
Tegella  Levinsen,  1909.  Santonian-Recent. 

StamenoceUd^  new  genus.  Senonian-Vicksburgian  Bicellariidae. 

SECTION  I.  HEMBBANIPORAE  WITHOTTT  OVICELL. 
Genus  CONOPEUM  Norman,  1903. 

1903.  Conopeum  Nobhan,  Natural  History  of  East  Finmark,  Annals  Maga- 
zine Natural  History  (7),  vol.  11,  p.  586  (1848.  Gray,  List  British 
Animals  British  Museum,  Centroniae,  pp.  108, 146). 

No  ovicell,  no  dietellae,  no  avicularia.  The  margins  of  the  mural 
rim  are  wholly  granulated.   A  distal,  multiporous  septula;  2  or  3 
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lateral  septulae.  Triangular,  interopesial  hollows  having  peculiar 
walls. 

Genotype. — Mernbranipora  lacroixii  Authors.  Bange:  Cenoma- 
nian-Becent. 

The  American  Eocene  species  are  Canopevm  lacroixii  Busk,  1852, 
from  the  Claibomian  and  Lower  Jacksonian  of  Mississippi,  C. 
hookeri  Haime,  occurring  in  the  Lower  Jacksonian  of  Mississippi 
and  seven  new  species  ranging  from  the  Midwayan  to  the  J acksonian* 


1909.  Membraniporina  Lkvinsbn,  Morphological  and  Systematic  Studies  on 
the  Cheilostomatous  Bryozoa,  p.  145. 

Membranipores  exhibiting  neither  ovicells  nor  avicularia. 

Membramiporvna  is  not  a  true  genus  but  is  simply  an  artificial 
grouping  proposed  by  Levinsen  for  the  reception  of  species  incom- 
pletely described  or  of  which  we  have  insufficient  information  to 
place  them  more  definitely. 

The  American  species  of  Membraniporina  are  Merabraniporina 
Hmtdata  Ulrich,  1901,  from  the  Aquia  formation  of  Maryland,  M. 
laxa  Beuss,  1869,  from  the  Claibomian  of  Alabama,  and  five  new 
species  from  the  Midwayan,  Jacksonian,  and  Vicksburgian  of  the 
Southern  States.  The  following  new  species  is  interesting  because 
of  the  peculiar,  calcified  tubule  in  the  zooecium. 


Description. — The  zoarium  is  incrusting.  The  zooecia  are  large, 
elongate,  elliptical,  and  distinct;  the  mural  rim  is  rounded,  smooth 
everywhere  of  equal  width.  The  opesium  is  median,  elliptical,  en- 
tire. In  the  vicinity  of  the  septulae  there  is  often  an  incomplete 
small  canal. 


Afpmities. — Only  the  fragment  figured,  which  is  of  considerable 
interest,  has  been  found.  In  the  proximal  part  of  the  zooecium  in 
front  of  each  septula,  there  is  a  sort  of  incompletely  calcified  tubule 
serving  probably  to  protect  the  mesenchyme  filaments  which  pass 
from  one  zooecium  to  another. 

1  In  the  citation  of  measurements,  "ho  is  the  length  and  lo  the  width  of  the  opesia,  Lz 
and  U  similarly  the  length  and  width  of  the  sooecia,  Ia}  and  Xv  the  same  for  the  ylbracnlum, 
lAm  and  Ion  tor  the  onychocellaria,  ha  and  to  for  the  apertnra,  etc 


Genus  MEMBRANIPORINA  Levinson,  1909. 


MEMBRANIPORINA  BBNJAMINI.  new  spectoa. 


Plate  1,  fig.  1. 
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This  interesting  species  is  named  after  Dr.  Marcus  Benjamin, 
editor  of  the  United  States  National  Museum. 

Occurrence. — ^Upper  Jacksonian:  Rich  Hill,  h\  miles  southeast 
of  Knoxville,  Crawford  County,  Georgia  (very  rare). 

Type.— Cfit.  No.  62596,  U.S.N.M. 

ODONTIONELLA,  new  genua. 

(Odontion^  denticle.) 

No  intertentacular  organ.  No  dietellae.  With  denticular  plate  in 
the  opesia.  Septulae  fairly  numerous.  Zoarium  may  be  unilaminate 
or  bilaminate  in  the  same  species.   (After  Waters.) 

Genotype. — Membrampora  Mans  Hincks,  1885.  Range. — ^Lutecian- 
Becent 

We  have  instituted  this  genus  for  the  Mam  group  (No.  13)  of 
Waters  which  this  author  thought  in  1898  should  be  removed  from 
Membrampora. 

Odontionella  (Membrampora)  savartii  Audouin,  1826,  the  widely 
distributed  Tertiary  and  recent  form  occurs  in  the  Upper  Jacksonian 
and  Yicksburgian  of  Mississippi  and  Alabama. 


ADENIFERA»  new  genua. 
{Aden^  gland.) 
With  a  distal  glandular  penthouse. 

Genotype. — Memhranipora  arrr^ta  Haswell,  1880.  Range. — Jack- 
sonian-Recent. 

ADENIFERA  INASMATA.  new  ipMles. 

Plate  1.  fig.  2. 

DeBcription. — ^The  zoarium  is  unilamellar,  living  upon  algae;  its 
lower  side  bears  hydrostatic  tuberosities.  The  zocecia  are  very  large, 
ogival  in  form,  and  distinct ;  the  mural  rim  is  very  finely  granulated, 
rounded,  enlarged  at  the  base  where  it  sometimes  bears  callosities. 
The  opesium  is  entire,  elliptical  but  somewhat  irregular.  On  the 
distal  part  of  the  mural  rim  there  is  an  arched  pad  which  is  hollow, 
fragile,  and  symmetrical,  the  forepart  containing  two  glands.  No 
avicularia. 

^     r\     *  fA<^=0.6(M).66mm. 
Meamrements. — Opesia  { ,  ^ 

^      \  Z(?=0.50  mm. 

y     .  fZs=0.8(M).90  mm. 
^^^^*{fo=0.6(M).70mm. 
Affinities. — ^This  species  differs  from  Adenifera  {Memhranipora) 
striata  MacGilli vary,  1904,  from  the  Miocene  of  Australia,  in  its  much 
smaller  micrometric  measurements  and  in  the  reduction  of  its  cryp- 
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tocyst.  It  differs  from  the  recent  A.  armata  Haswell,  1880,  in  the 
total  absence  of  a  lateral  aviculariiun  on  the  distal  arch. 
Occurrence. — ^Middle  Jacksonian:  Near  Lenuds  Ferry,  South  Caro- 
lina (common). 
Wilmington,  North  Carolina  (very  rare). 
Type.— C^i.  No.  62570,  U.S.N.M. 

Geniis  TROCHOPORA  D'Orbigny,  1851. 

1851.   Trochopora  D'Orbiony,  Paleontologle  fnmcaise,  Terrain  Gretace, 
Bryozoaires,  voL  5,  p.  506. 

The  zoarium  has  the  Lunolites  form.  The  zocecia  and  the  vibrac- 
ula  are  arranged  in  distinct  rows.  The  ancestrular  zooecia  are  either 
hydrostatic  or  radicular.  The  growth  of  the  zoarium  is  effected  by 
superimposed  (unizooecial)  disks  with  the  zocecia  arranged  in  single 
rows.  No  ovicell.  The  vibracula  are  symmetrical. 

Genotype. — Trochopora  cordca  Defrance,  1883. 

Range. — ^Lutecian-Helvetian. 

Trochopora  (Lumdties)  houei\^VL^  1833,  of  the  Claibomian  and 
Lower  Jacksonian  of  the  Southern  States  and  Trochopora  {Ltmu- 
lites)  truncata  De  Gregorio,  1890,  from  the  same  horizons  are  two 
abimdant  species  of  this  genus  in  America. 

OnONELLA,  new  genua. 

{Otion^  a  little  ear,  in  allusion  to  the  form  of  the  vibraculumu) 

The  zoarium  is  discoidal  (Lunulites  form),  with  neither  ovicell 
nor  radicular  and  hydrostatic  zooecia.  The  vibraculum  is  inter- 
zocecial,  unsymmetrical,  auriculated,  one  lip  more  prominent  than 
the  other.  The  zocecia  are  hexagonal  and  disposed  in  quincunx  on 
the  outer  face  and  in  radial  lines  on  the  inner  side.  The  ancestrula  is 
as  large  as  the  other  zooecia  and  of  the  same  form. 

Genotype. — OtioneUa  perforata^  new  species. 

Range. — Campanian-J  acksonian. 

Besides  the  genotype  described  below,  three  other  new  species  of 
the  genus  are  known  in  the  Claibomian  and  Jackscmian. 

OnONELLA  PERFORATA,  new  ipMles. 

Plate  1,  figs.  8,  4. 

Description. — ^The  zoarium  is.  discoidal  with  a  concave  inner  face. 
The  zooecia  are  ogival  in  shape,  broad,  distinct,  separated  by  a  fur- 
row, disposed  in  very  irregular  radial  and  transverse  lines;  the 
mural  rim  is  broad  on  the  sides  and  below  with  a  projecting  summit; 
the  opesium  is  elliptical,  little  elongated,  nearly  orbicular,  bordered 
by  a  projecting  collar.  The  vibraculum  is  as  large  as  the  zooecium, 
unsjrmmetrical  and  auriculated,  rather  narrow.  On  the  inner  face 
the  radial  ribs  are  perforated  with  numerous  pores.  There  are  at 
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least  two  pairs  of  large  lateral  septulee  to  each  zooedum  and  only  one 

pair  in  the  vibraculmn. 

^  •  (ho=0,12TDm. 

Measurements. — OpesiumU 

^     .     (Lb=0.25  mm. 
Zoeecium|  ^^0^0-0^7 mm. 

Tr«i_      1  fZi;=0.25inm. 
Vibraculumj  , 

[  lv=:0.10  mm. 

Occurrence. — Claibornian:  Claiborne,  Alabama  (common). 
Lower  Jacksonian:  Jackson,  Mississippi  (common). 
Type.— CBit.  No.  62571,  U.S.N.M. 

SECTION  XL  XEMBKANIPORAE  WITH  ENBOZOCECIAL  OVICELL. 

We  have  recognized  four  genera  of  Membranipores  provided 
with  an  endozooecial  ovicell,  a  structure  which  distinguishes  them 
from  genera  of  the  first  section  quite  as  clearly  as  from  those  which 
have  a  hyperstomial  ovicell.  Furthermore,  these  four  genera  do  not 
appear  to  belong  even  to  the  same  family. 

Vibracellina  may  perhaps  belong  to  the  Lunulariidae. 

Hincksina^  according  to  Norman,  is  a  member  of  the  Flustridae. 

Offivalma  is  possibly  a  member  of  the  Onychocellidae. 

Memhrendoecium  may  perhaps  be  referred  to  the  Farciminariidae. 

In  the  present  state  of  bryozoology,  generic  grouping  in  distinct 
families  quite  frequently  is  necessarily  artificial,  arbitrary,  and  prob- 
lematic since  we  lack  anatomical  and  larval  data  in  many  cases.  It 
is  better  therefore  to  maintain  these  four*  genera  in  the  present  place 
rather  than  to  introduce  them  doubtfully  into  the  recent  families 
mentioned  above. 

VIBRACELLINA,  new  genus. 

Endozooecial  ovicell.  Auriform  vibracula.  No  cryptocyst.  No 
dietellae. 

Genotype. — VihraceUina  capiUaria^  new  species.  Claibornian. 

VmRACELUNA  CAPILLABIA,  new  ipMles. 

Plate  1,  fig.  5. 

Description. — The  zoarium  incrusts  small  shells.  The  zooecia  are 
elongate,  distinct,  oval,  with  a  very  small  gymnocyst ;  the  mural  rim 
is  convex,  salient,  very  thin,  almost  capillary.  The  opesium  is  oval, 
entire.  The  vibraculmn  is  interzooecial,  unsymmetrical;  its  opesium 
is  oblique  and  bounded  by  two  lips  of  which  the  upper  one  is  con- 
vex and  sinuous.   The  ovicell  is  a  distal  convexity. 

Amities. — ^At  the  center  of  the  figured  zoarium  may  be  noted  two 
smaller  zooecia  almost  equal;  which  of  these  is  the  ancestrula  can 
not  be  discerned.   It  is  also  to  be  noted  that  excepting  these,  the 


Digitized  by  Google 


EABLY  TBBTIABY  CHEILOSTOME  BBYOZOA. 


15 


zooecia  assume  their  normal  size  almost  immediately.  The  absence 
of  g3annocyst  and  crjrptocyst  will  distinguish  this  species  easily 
from  Pyripora  canfluem  Canu,  1907  {ndt  Reuss). 

Occurrence. — Claibomian  (Lisbon  beds) ;  Moseley's  Ferry,  Cald- 
well County,  Texas  (rare). 

Type.—C9X.  No.  62572,  U.S.N.M. 

Genus  HINCKSINA  Norman,  1903. 

1903.  Hincksina  Norman,  Natural  History  of  ESast  Finmark,  Annals  and 
Magazine  Natural  History,  (7)  vol.  11,  p.  585. 

Zooecia  incrusting,  having  the  entire  area  membraneous,  the  mar- 
gin surmounted  by  numerous  spines.  Ovicell  small,  short,  and  lit- 
tle raised.  Avicularia  occupying  distinct  cells  sparingly  scattered 
among  the  zooecia,  oval,  virith  semicircular  mandible.  No  dietellae. 
(Norman.) 

Genotype. — Memhrwnipora  fiiLstroides  Hincks,  1880. 
Range. — J  acksonian-Recent. 

The  American  Early  Tertiary  species  of  Hincksina  may  be  di- 
vided into  tv7o  sections,  a  new  species  of  each  of  which  is  described 
below. 

SECTION  I.  AVICULARIA  LITTLE  DIFFERENTIATED. 

mNCKSmA  JACKSONICA,  new  spcctec 

Plate  1,  fig.  6. 

Description. — ^The  zoarium  is  free,  bilamellar,  easily  divisible  into 
two  layers.  The  zooecia  are  elongated,  distinct,  elliptical,  often  with 
a  small  gymnocyst;  the  mural  rim  is  convex,  enlarged  at  the  base, 
finely  granulated.  The  opesium  is  terminal,  elliptical,  regular,  very 
finely  denticulated.  The  ovicell  is  endozooecial  and  little  apparent; 
it  appears  as  a  small  distal  convexity.  Avicularian  zocecia  are  very 
rare. 

fho=0.86-0.46mm. 
Measurements.— Oi^ifi  |]o=0.2(M).25  mm. 

Lz=0.45-0.65mm. 
Z<x»cia  12=0.3^.40  mm. 

The  two  lamellae  forming  the  zoarium  separate  very  easily,  each 
preserving  its  own  base. 

Variations. — ^The  zooecial  length  is  quite  variable;  both  long  and 
short  zooecia  may  occur.  The  avicularian  zooecia  or  interzooecial 
avicularia  are  rather  rare.  They  are  generally  primoserial;  their 
oi>esium  presents  a  lateral  constriction  but  little  accentuated. 

This  species  is  distinguished  from  the  other  species  of  Hincksina 
by  the  absence  of  visible  spines  and  by  its  free  zoarium.  It  is  rather 
common  at  many  localities  of  the  Jacksonian,  of  which  it  appears 
fx>  be  a  characteristic  fossil. 
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Occurrence.— Middle  Jacksonian:  Rich  Hill,  5 J  miles  southeast  of 
Knoxville,  Crawford  County,  G^rgia  (abundant),  and  many  other 
localities. 

Type.— Ca^t  No.  62573,  U.S.N2L 

SECTION  II.  INTERZ(ECLAL  AVICULARIA  DIFFEllENTLATED. 

mNCKSINA  MBGAVICULABIA.  new  mcks. 

Plate  1,  fig.  7. 

Description. — ^The  zoarium  incrusts  other  bryozoa.  The  zooecia 
are  large,  distinct,  elongated,  pyriform,  and  have  a  gymnocyst;  the 
mural  rim  is  convex,  salient,  provided  with  14  to  20  large  hollow 
spines.  The  opesium  is  terminal,  elliptical,  or  somewhat  pyriform, 
entire;  the  interzooecial  avicularium  is  large,  symmetrical,  and  has 
a  gymnocyst;  its  opesium  is  constricted  laterally,  probably  at  the 
place  where  the  pivot  ought  to  be.  j 
^     ^   .  rA<>=0.3(M).35mm. 

Measurefn^.-Opesm}^  Zo=0.25mm. 

„     .  fZs=0.6(M).70inm. 
^'^\  h=0.4Omm. 
Length  of  avicularia=0.6(M).65inm. 

Affimties. — On  account  of  its  large  avicularia  this  species  ap- 
proaches the  recent  Hinckmui  pyrula  Hincks,  1881.  It  differs, 
nevertheless,  in  its  larger  number  of  spines;  unfortunately  we  are 
unable  to  compare  the  ovicells. 

The  specimen  figured  is  very  instructive.  On  a  zocecium  can  be 
seen  the  coalescing  of  opposite  spines  giving  an  aspect  like  the 
frontal  of  MembraniporeUa.  In  other  examples  many  zocecia  are  re- 
generated ;  in  one  case  a  normal  zooecium  succeeds  a  normal  zooecimn 
and  a  double  row  of  spines  results;  in  another  case  an  avicularirun 
replaces  a  zooecium,  but  in  a  totally  inverted  position. 

Occurrence.— TAiddle  Jacksonian  (Castle  Hayne  limestone)  ;  Wil- 
mington, North  Carolina  (very  rare). 

Type.—C9A.  No.  62574,  U.S.N.M. 

OGIVALINA,  new  genua. 

Endozooecial  ovicell.  Granular  cryptocyst.  No  dietellae.  No 
spines. 

Genotype. — Ogivalina  eodnUporOj  new  species. 

The  zooecia  have  the  usual  aspect  of  those  in  the  family  OnycAo- 
ceUidae^  but  the  interzocecial  onychocellarium  is  replaced  by  an 
interopesial  avicularium. 

In  addition  to  the  genot]^  this  genus  is  represented  by  a  ne^ 
species  and  a  new  variety  from  th^  Middle  Jacksonian  of  North  and 
South  Carolina. 
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MeasureTnerUa. — Opesia 
Zooecia 


OGIYAUNA  EXnaPORA,  new  ■pedes. 

Plate  2,  fig.  1. 

Description, — ^The  zoarium  is  composed  of  one  or  more  lamellae 
and  incrusts  pebbles  or  creeps  over  algae.  The  zooecia  are  large, 
elongated,  ogival,  distinct,  separated  by  a  threadlike  ridge;  the 
mural  rim  is  indistinct,  thin,  flat,  smooth,  enlarged  at  the  base  into 
a  concave,  granular,  irregular  cryptocyst.  The  opesium  is  oval, 
entire,  unsymjnetrical  in  its  proximal  part.  The  endozooecial  ovicell 
is  a  distal  convexity,  quite  apparent.  The  avicularium  is  intero- 
pesial,  triangular,  relatively  small,  and  without  pivot. 

rA<?=0.75-0.80mm. 
Z<>=0.55-0.70mm. 
Z5J=1.20-1.25  mm. 
fe=0.80mm. 
Length  of  avicularium=0.40  mm. 
Variations. — ^The  opesium  has  little  regularity  of  shape  on  account 
of  the  very  irregular  development  of  the  cryptocyst  itself.  Although 
the  latter  is  generally  plainly  visible,  there  are,  nevertheless,  zooecia 
vehich  are  almost  devoid  of  the  cryptocyst.  But  the  most  important 
variation  is  the  unsymmetrical  shape  of  its  distal  border,  a  lack 
of  symmetry  characteristic  of  the  genus  OnychoceUa.    We  know 
that  this  phenomenon  is  occasioned  by  the  obliquity  of  the  polypide 
in  the  zocecium  by  reason  of  the  attachment  of  the  retractor  muscles 
in  one  of  the  proximal  comers  of  the  said  zooecium.  This  anatomical 
feature  appears  to  have  more  importance  than  the  absence  of  the 
onychocellarium. 

Occurrence. — ^Middle  Jacksonian:  Wilmington,  North  Carolina 
(rare). 

Near  Lenuds  Ferry,  South  Carolina  (very  rare). 
Rich  Hill,  Crawford  County,  Georgia  (very  rare). 
Ty/?^.— Cat.  No.  62675,  U.S.N.M. 

MEMBRENDOECIUM,  new  genus. 
(Abbreviation  of  Membranipore  with  endozooecial  ovicell.) 

Ovicell  endozooecial.  Small  simple  interopesial  avicularia.  Die- 
tellae  present.  No  spines. 

Genotype. — Amphihlestrum  papUlatum  Busk,  1884. 

MBUBRBNDOBCIUM  PTRIFORME,  new  epedee. 

Plate  2,  fig.  2. 

The  zoarium  incrusts  bryozoa  or  small  shells.    The  zooecia  are 
very  elongate,  oval,  distinct,  and  have  a  gymnocyst;  the  mural  rim  is 
52091**-— 17  2 
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prominent,  smooth,  somewhat  convex,  enlarged  on  the  margins,  and 
much  enlarged  at  the  base.  The  opesium  is  oval,  entire.  The  ovicell 
is  endozocecial  and  is  a  small,  smooth,  distal  convexity.  The  avic- 
ularia  are  very  small,  straight,  salient,  elliptical,  often  provided 
with  a  gymnocyst.  The  ancestrula  is  surrounded  by  closed  zooecia 
in  which  the  frontal  is  perforated  by  an  orbicular  pore. 


Variations  and  ccffimties. — ^The  length  of  the  gymnocyst  is  quite 
variable  even  on  the  same  zoarium;  therefore  in  the  micrometric 
measurements  it  is  preferable  not  to  count  the  gymnocyst  for  many 
of  the  zooecia  are  devoid  of  it.  The  reduction  of  the  zocecial  length 
is  frequent  in  this  species  and  affects  the  entire  zoarium ;  it  is  rather 
a  rare  occurrence  when  some  mechanical  obstacle  is  not  opposed  to 
the  free  development  of  the  zooecia. 

Occurrence. — Vicksburgian :  7i  miles  southwest  from  Bladen 
Springs,  Alabama  (very  rare). 

Middle  Jacksonian:  Lenuds  Ferry,  South  Carolina  (rare). 

Lower  Jacksonian:  Jackson,  Mississippi  (very  rare). 

Type.— Cat  No.  62576,  U.S.N.M. 

SECTION  m.  OVICELL  HTPERSTOKIAL,  ALWAYS  CLOSED  BY  THE 

OPEBCITLTJU. 

It  is  not  easy  to  recognize  on  a  fossil  form  whether  the  opercular 
valve  does  or  does  not  close  the  hyperstomial  ovicell.  After  many 
dissections  which  we  have  made  on  living  species  we  have  recognized 
that  ovicells  of  this  kind  generally  leave  a  concave  cicatrix  above  the 
mural  rim,  a  part  of  which  is  thus  concealed.  We  would  add  that 
the  different  genera  grouped  in  this  section,  although  very  natural 
in  themselves,  appear  to  belong  to  different  families  which  the  zoolo- 
gists alone  can  determine. 


Each  zooBcium  is  surrounded  by  a  special  series  of  dietellae  (12-16) 
communicating  with  two  large  septulae. 

Genotype. — Periporoaella  tantilla^  new  species.  Jacksonian. 

In  all  the  other  genera  of  Membranipores  provided  with  dietellae, 
the  latter  occupy  only  the  anterior  half  of  the  zooecium.  In  the 
genus  Periporosella  they  are,  on  the  contrary,  arranged  all  about  the 


Meamrements. — Opesia 


j/io=0.2(M).30  mm. 
(?o=0.13^.16  mm. 


[Zs=0.40-0.50  mm  (omitting  the  gymno- 
Zooecia  cyst). 

Zs=0.24r-0.30  mm. 


PERIPOROSELLA»  new  genua. 
(Pm,  around;  poroa^  pores.) 
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zooDcium,  as  in  the  family  AdeonidsD.  These  dietellae  are  invisible 
externally,  and  they  become  apparent  only  in  tangential  sections  of 
some  depth. 

PERIPOBOSELLA  TANTILLA.  new  ■pedes. 
Plate  2,  figs.  8.  4. 

The  zoarimn  is  free,  formed  by  two  lamellae  joined  together  and 
inseparable.  The  zooecia  are  generally  indistinct,  very  elongated, 
rectangular;  the  mural  rim  is  broad,  flat,  enlarged  at  the  base.  The 
opesium  is  elliptical,  soi  hat  enlarged  distally,  and  very  finely 
denticulated.  The  oviceli  deep,  but  placed  above  the  large  distal 
septula;  it  projects  but  little  exteriorly.  The  avicularia  are  inter- 
zooBcial,  rare,  elliptical,  without  pivot,  but  with  two  lateral  denticles; 
numerous  dietellae  in  each  zooecium. 

This  type  of  structure  is  different  from  all  others  on  account  of  its 
dietellae,  its  method  of  gemmation,  its  oviceli,  and  even  its  avicularia. 
It  certainly  belongs  to  a  family  which  our  present  zoological  knowl- 
edge will  not  yet  permit  us  to  suspect. 

Occurrence. — ^Middle  Jacksonian:  Wilmington,  North  Carolina 
(common).  Near  Lenuds  Ferry,  South  Carolina  (rare). 

Eutaw  Springs,  South  Carolina  (rare). 

Type.— Qui.  No.  62577,  U.S.N.M. 

Genus  ELLISINA  Norman,  1903. 

1903.  EUiHna  Norm  an,  Natural  History  of  East  Finmark,  Annals  and 
Magazine  Natural  History  (7),  voL  11,  p.  596. 

The  zooecia  are  furnished  with  avicularia,  ovoid  or  triangular, 
situated  on  the  hinder  portion  of  the  zooDcium.  The  oviceli  is  well 
developed,  typically  with  a  flattened  area  on  its  front.  In  the  type- 
species  the  pore-chambers  (dietellae)  are  very  large;  one  distal;  the 
position  of  the  remaining  chambers  is  very  unusual,  the  two  front 
lateral  pairs  project  outside  the  side  walls,  which  is  the  reverse  of 
the  usual  rule. 

Genotype. — Memhranipora  laxata  Hincks,  1882.  (Norman.) 
Range.— Senonian-Recent. 

BLUSINA  LAXA,  new  ■pedes. 

Plate  2,  fig.  7. 

Description. — ^The  zoarium  incrusts  pebbles  and  especially  shells. 
The  zooecia  are  large,  distinct,  broad,  ogival ;  the  mural  rim  is  very 
thin,  little  salient,  curved,  finely  striated.  The  opesium  is  very  large 
and  of  the  same  form  as  the  zooecium.  The  avicularium  is  triangular, 
interzooecial,  transverse,  and  without  pivot. 

fZs=0.75-0.95  mm. 
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Zs==0.5(M).75  mm. 
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Affinities. — ^The  dietellae  open  into  the  zooecia  in  large  pores  which 
are  really  the  remains  of  multiporous  septulae.  The  ovicell  is  rare 
and  very  small. 

The  species  differs  from  EUidna  {Semipdstrella)  rhomboidaliB 
D'Orbigny  in  its  dimensions  twice  as  large  and  in  the  ogival  and 
nonrhomboidal  form  of  the  zooecia.  It  is  the  largest  known  species  of 
EUidna. 

Occurrence. — ^Middle  Jacksonian:  Wilmington,  North  Carolina 
(very  rare). 

Upper  Jacksonian  (Ocala  limestone) :  1^  miles  above  Bainbridge, 
Georgia  (rare). 

yicksburgia^:  Salt  Momitain,  5  miles  south  of  Jackson,  Alabama 
(very  rare). 
Type.— Cat.  No.  62580,  U.S.N.M. 

GRAMMELLA  Canii,  1916. 

1916.  Orammella  Ganu,  Bulletin   So€i6t6  G^loglqne  de  France  (4), 
vol.  16. 

The  operculum  closes  the  ovicell.  The  avicularium  is  interzocecial, 
large,  with  a  solid  pivot;  its  form  recalls  that  of  the  Greek  letter  6. 
No  dietellae. 

Genotype. — Membranipora  crassimarginata  Hincks,  1880. 
Range. — Santonian-Recent. 

GRAMMELLA  TSANSVEBSA.  new  ipmIm. 

Plate  2,  fig.  6. 

Description. — The  zoarium  incrusts  bryozoa.  The  zocecia  are  but 

little  elongated,  broad,  distinct;  the  mural  rim  is  thin,  sharp  edged, 

regular.   The  opesium  is  of  the  same  form  as  the  zooecium.  The 

ovicell  is  salient,  globular,  smooth,  and  carinated.  The  avicularium 

is  interzoopcial,  small,  elliptical,  and  the  pivot  is  never  median;  its 

longitudinal  axis  is  transverse  with  respect  to  the  zooecial  axis. 

.     r\     •  fA(?=0.45mm. 
Measurements. — Opesia  { ,     a  oi-  a 

^      I  Z(?=0.35-0.40  mm. 

y  .  fZ»=0.55-0.60mm. 
^ocBCiaj  2^^o.4&-050mm. 

Affinities. — ^The  avicularium  is  generally  elliptical  but  it  is  some- 
times triangular.  The  mural  rim  exhibits  a  rare  and  interesting 
peculiarity.  It  is  not  provided  with  a  side  which  merges  into  the 
zooecium  so  that  the  opesium  is  bounded  by  the  termen  itself  of  the 
mural  rim.  The  present  form  differs  from  other  described  species  of 
Grammella  in  its  small  avicularia  transversely  oriented. 

Occurrence. — ^Middle  Jacksonian:  Wilmington,  North  Carolina 
(very  rare) . 

Typ^.— Cat.  No.  62579,  U.S.N.M. 
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MEMBRANIPORIDRA,  new  genus. 

The  operculum  always  closes  the  ovicell.  No  dietellae.  No  avicu- 
laria.   One  large  distal  septula ;  two  pairs  of  lateral  septulae. 

Genotype. — Memhraniporidra  porrecta^  new  species. 

The  ovicell  is  deeply  excavated  in  the  distal  zooecium.  It  is  only 
by  dissection  that  we  are  able  to  prove  by  the  continuity  of  the  mural 
rim,  although  very  thin  distally,  that  the  ovicell  is  indeed  hyper- 
stomial.  The  mural  rim  is  always  enlarged  at  the  base  and  finely 
granular. 

This  genus  differs  from  Alderina  Norman,  1903  not  only  in  the 
closure  of  the  ovicell  by  the  opercular  valve  but  also  in  the  absence 
of  dietellae. 

MEMBRANOPORIDRA  POBRECTA,  new  fpcdM. 

Plate  2,  fig.  5. 

The  zoarium  is  free,  follicular,  formed  of  two  very  thin  leaves, 
growing  back  to  back  and  easily  separable.  The  zooecia  are  large, 
elongate,  distinct,  oval,  with  a  proximal,  convex  gymnocyst;  the 
mural  rim  is  very  thin,  salient,  curved.  The  opesium  is  large,  ellip- 
tical, entire.  The  ovicell  is  globular,  little  elevated,  ornamented  with 
a  frontal  callosity ;  it  is  deeply  embedded.  A  distal  septula  and  two 
lateral  septulae  and  two  distal  impressions  are  present. 

,     r\     '  \  ho=0.7&  mm.    „     .  f  Zs=0.95  mm. 
Measurements.-Opesi,i\ ^^^^  ^^  ^     Zooecia]  ^^^^  gg  ^ 

Occwrence. — ^Middle  Jacksoniali:  Wilmington,  North  Carolina 
(common). 

Baldock,  Barnwell  County,  South  Carolina  (rare). 
Type.—C2X.  No.  62678,  U.S.N.M. 

SECTION  IV.  OVICELL  NEVEB  CLOSED  BT  OPEKCULAB  VALVE. 

The  ovicell  is  widely  open  above  the  operculum  and  the  opesium. 
In  the  fossil  forms  the  distal  part  of  the  mural  rim  is  visible  and  not 
modified ;  the  distal  cicatrix  left  by  the  broken  ovicell  on  the  superior 
zooBcium  is  shallow.  In  the  recent  species  this  kind  of  ovicell  is 
closed  by  a  vesicle  which  retracts  or  dilates  by  means  of  special 
muscles  to  facilitate  the  departure  of  the  larvae  or  the  entrance  of 
the  eggs. 

Alderina  Norman,  1903,  CaUopora  Gray,  1848,  Amphiblestrum 
Gray,  1848,  Ramphonotua  Norman,  1894,  and  TegeUa  Levinsen,  1909, 
belong  to  this  division  of  the  Membranipores  and  are  well  repre- 
sented in  the  Early  Tertiary  strata  of  North  America. 

STAM£NOCELLA»  new  genns. 

{Stamen^  in  allusion  to  the  form  of  the  zooecium.) 

Ovicell  hyperstomial,  not  closed  by  the  opercular  valve.  No 
dietellae.  Gymnocyst  long  and  flat,  supporting  a  small,  sessile, 
salient  avicularium. 
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Genotype. — StamenoceUa  mediaviculifera^  new  species. 
Range. — Senonian-Vicksburgian. 

The  genus  which  is  nearest  to  this  type  of  structure  is  BactreUaria 
Marsson,  1887,  in  which  the  zooecia  are  identical,  but  are  disposed  on 
a  single  side  of  a  triserial  zoarium.  The  two  genera  undoubtedly 
belong  to  the  same  family. 

STAMENOCELLA  MEDIAVICUUFBRA.  mew  spedM. 

Plate  3,  fig.  1. 

Description. — ^The  zoarium  is  bilamellar,  with  the  two  lamellae 
back  to  back  and  inseparable.  The  zooecia  are  very  elongated,  nar- 
rowed behind,  distinct  or  indistinct;  the  mural  rim  is  thin,  salient 
somewhat  enlarged  and  attenuated,  rounded,  smooth.  The  opcsium 
is  elliptical  or  oval,  entire;  the  gymnocyst  is  somewhat  convex  and 
nearly  as  long  as  the  opesium.  The  avicularium  is  salient  and  placed 
in  the  middle  of  the  gymnocyst   The  ovicell  is  rarely  intact 

,     ^     .  f  ho=0.40  mm. 
J^^a«m9m45n^.-Opesia[^^^Q^g  ^ 

Zooecia  {^«=0.80mm. 

I  fo=0.20-0.24  mm. 

Variations  and  afiinities. — ^This  species  apparently  lived  in  agitated 
waters.  Although  widely  distributed,  it  is  often  very  rare,  and 
specimens  are  always  more  or  less  worn.  In  this  condition  the  mural 
rim  is  worn  away  and  invisible,  the  zooecia  indistinct,  and  the  avi- 
cularia  absent  or  replaced  by  a  concave  cicatrix.  We  have  never 
found  the  ovicell  intact;  it  is  always  more  or  less  broken  but  its  place 
is  clearly  visible  on  the  gynmocyst.  The  avicularium  is  of  the  sim- 
ple type  without  denticles  or  pivot 

Occurrence. — Middle  Jacksonian:  Rich  Hill,  Crawford  County, 
and  other  localities  in  Georgia  (very  common). 

Type.— Csit.  No.  62581,  U.S.N.M. 

Family  AETEmAE  Smitt,  1867, 

2Ioarium  composed  of  creeping  branches  more  or  less  adherent  to 
the  substratum,  often  growing  in  free  tufts  adherent  only  part  of 
their  length.  Zooecia  uniserial,  arising  from  each  other  in  a  tubular 
prolongation  of  greater  or  less  length.  Opesium  terminal,  opercular 
valve  at  its  summit.   (After  Robertson.) 

Creniu  ABTEA  Lamooroiix,  1812. 

The  American  Eocene  deposits  contain  two  species  of  this  genus 
which  for  lack  of  well-preserved  specimens  can  only  be  referred  to 
the  well-known  recent  species  Aetea  anguina  Linnaeus,  1758  and  A. 
truncata  Landsborough,  1852. 


Digitized  by  Google 


EABLY  TEBTIAEY  CHEILOSTOME  BEYOZOA. 


23 


Family  SCRUPOCELLARIIDAE  Levinsen,  1909. 

The  zooecia  have  large  opesia.  A  gymnocyst  and  a  cryptocyst  more 
or  less  developed.  The  mural  rim  bears  distally  one  or  two  pairs  of 
spines  and  laterally  a  membraneous  scutum.  The  distal  wall,  consist- 
ing of  a  horizontal  basal  and  an  obliquely  ascending  frontal  part, 
has  usually  numerous,  small,  scattered,  imiporous  septulae  basally, 
while  the  distal  half  of  each  lateral  wall  has  one  multiporous  septula. 
Besides  dependent  avicularia,  found  in  most  species,  vibracula  may 
also  occur  on  the  basal  surface  of  the  zoarium,  and  these  are  connected 
with  the  zoarium  by  an  independent  wall.  The  ovicells  are  generally 
hyperstomial.  As  a  rule,  radicular  fibers  occur,  sometimes  springing 
from  a  septula  (or  a  dietella),  sometimes  from  a  separate  chamber 
connected  with  a  vibraculum.  The  zoaria  are  always  free,  much 
branched,  most  frequently  with  uni-  or  few  seried  zooecia,  generally 
consisting  of  a  single  layer  and  in  most  cases  jointed  by  means  of 
chitinous  transverse  belts.    (After  Levjnsen,  1909.) 

American  Tertiary  specimens  are  rare,  small,  and  very  fragile,  and 
as  a  result  we  have  been  unable  to  make  any  detailed  studies  of  the 
family.  The  principal  genera  of  this  family  are: 

Caberea  Lamouroux,  1816.  Vicksburgian-Eecent. 
CaberieUa  Levinsen,  1909.  Becent. 
Cauda  Lamouroux,  1816.  Eecent. 
ScrupoceUaHa  Van  Beneden,  1844.  Lutecian-Eecent. 
Bugvlopsis  Verril,  1879.  Eecent. 
HopliteUa  Levinsen,  1909.  Eecent. 
Rhabdozoum  Hincks,  1882.  Eecent. 
Menipea  Lamouroux,  1816.  Eecent. 
The  two  genera  Caberea  and  ScrupoceUaria  alone  are  represented 
in  the  American  collections  studied.   Cauda  and  ScrupoceUaria  are 
very  similar.   Levinsen  distinguishes  these  genera  by  their  ovicells 
and  Waters  by  their  articulation.  As  the  method  of  articulation  and 
ovicells  are  not  preserved  in  the  fossil  forms  studied,  we  can  employ 
but  the  single  genus,  ScrupoceUaria  of  which  S.  eUiptica  Eeuss,  1869, 
S.  gracUis  Eeuss,  1869,  and  nine  new  species  have  been  recognized  in 
American  strata. 


The  zooecia  are  furnished  with  an  obliquely  ascending  distal  wall 
and  separated  by  common,  lateral  walls  which  are  furnished  with 
a  small  number  (two  to  four)  of  imiporous  septulae;  no  true  spines. 
The  avicularia  dependent,  sometimes  depressed,  sometimes  strongly 
projecting.  The  ovicells  are  endozooecial.  The  zoaria  are  dichoto- 
mously  branched  tufts,  with  slender,  prismatic,  sometimes  jointed 


Family  FARCIMINARIIDAE  Busk,  1852. 
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segments,  on  which  the  zocecia  are  arranged  in  longitudinal  rows 
(generally  four  to  six)  around  an  axis  formed  by  the  adjoining  sepa- 
rating walls.    (After  Levinsen,  1909.) 

There  have  as  yet  been  no  anatomical  researches  on  the  representa- 
tives of  the  family. 

The  known  genera  are  as  follows,  the  last  one  alone  being  repre- 
sented in  our  American  collections. 

Colvmrnoeria  Levinsen,  1909.  Becent. 
FcvrctmiruiTia  Busk,  1852.  Recent. 
NeJUa  Busk,  1852.  Lutecian-Becent. 
We  have  added  HeteroceUa  Canu  1907,  to  this  family  because  it  is 
not  yet  advisable  to  create  a  distinct  family  for  it. 


1907.  Heterocella  Cantj,  Bryozoaires  des  terrains  tertiares  des  environs  de 


Paris,  Anales  de  Paleontologle,  vol.  2,  p.  14. 

The  zoarium  is  articulated  with  each  segment  formed  of  four  rows 
of  zooBcia.  The  opesia  are  always  oblique;  they  are  small  on  the 
converging  zocecia  and  large  on  the  diverging  ones.  On  the  olocyst 
at  the  bottom  of  the  zocecia  there  are  impressions  of  various  forms. 

Genotype. — Vincularia  fragilia  Defrance,  1^0. 

In  Europe  this  genus  has  been  observed  only  in  the  French 
Lutecian.  Its  constitution  is  still  problematical,  for  no  existing 
species  is  comparable  to  these  fossil  forms.  Some  of  the  zocecia  de- 
scribed by  Canu  as  regenerated  are  perhaps  radicular.  In  America 
one  new  species  from  the  Vicksburgian  of  Alabama  has  been  dis- 
covered. 


Zoarium  forming  slender,  branching,  phytoid  tufts.  Zooecia 
uniserial  or  in  two  series  placed  back  to  back;  expanding  from  the 
base  upwards,  with  a  terminal  or  subterminal  and  usually  oblique 
opesium.  Neither  avicularian  nor  vibracular  appendages  known. 
Ovicell  globose  hyperstomial.  (Eobertson.) 
The  genera  of  this  family  are : 

Eucratea  Lamouroux,  1812, 

Gemellaria  Savigny,  1811, 

Scruparia  Hincks,  1880, 

Huxleya  Dyster,  1858, 


1811.  Oemellaria  Saviont,  Iconographie  des  Zoophytes  de  TBgypte. 

Zioarium  erect,  branching  dichotomously,  each  branch  given  off 
from  the  sides  of  the  zooecia  close  to  their  upper  extremity.  Zooecia 


Genns  HETEROCELLA  Canu,  1907. 


Family  EUCRATHDAE  Hincks,  1880. 


Brettia  Dyster,  1858. 


Genus  GEMELLARIA  Savigny,  1811. 
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joined  back  to  back  and  each  pair  arising  from  the  anterior  extremity 
of  the  preceding  pair.  Opesia  large,  sloping  slightly  upward. 
Ovicell  ?   (Bobertson. ) 

Genotype. — GemeUaria  laricata  Linneeus,  1758. 

Gemellaria  prima  Beuss,  1868,  has  been  identified  in  the  Upper 
Jacksonian  of  Alabama. 


The  parietal  muscles  are  attached  to  the  ectocyst  and  traverse  the 
chitinous  or  partially  calcified  cryptocyst  by  means  of  the  opesiules. 
The  hydrostatic  system  is  zoarial  but  each  zocecium  in  addition  is 
provided  with  a  hypostege  with  the  cryptocyst  calcified. 

The  families  of  this  division  represented  in  the  American  Early 
Tertiary  are  as  follows: 

Opesiulidae  JuUien,  1888. 

Subfamily  Onychocellidae  JuUien,  1881. 
Subfamily  Microporidae  Hincks,  1880. 
Subfamily  Lunulariidae  Levinsen,  1909. 
SteganoporeUidae  Levinsen,  1909. 
Thalamoporellidae  Levinsen,  1909. 


The  parietal  muscles  are  attached  to  the  cryptocyst;  their  place  is 
indicated  either  by  pores  or  by  lateral  indentations  called  opesiules. 
The  ovicell  is  endozocecial. 


The  ovicell  is  endozooBcial.  The  parietal  muscles  are  attached  to 
the  ectocyst.  The  cryptocyst  is  calcified.  The  avicularia  are  inter- 
zocBcial  and  transformed  into  onycho(»llaria. 

This  subfamily  includes  six  genera,  all  of  which  are  represented 
by  species  in  America : 

OnychoceUa  JuUien,  1881.  Bathonian-Eecent. 

RectonyehoceUoj  new  genus.  Jacksonian-Becent. 

VelumeUaj  new  genus.  Jacksonian-Becent. 

Diplopholeoa^  new  genus.  Jacksonian,  Vicksburgian 

Ftaridma  JuUien,  1881.  Senonian-Bieoent. 

SmitHpora  JuUien,  1881.  Senonian-Becent. 


The  retractor  muscles  of  the  polypide  are  attached  in  the  median 
axis  of  the  zocBcia.  The  opesiular  indentations  are  symmetrical.  The 


Division  IL  COILOSTEGA  Levinsen,  1909. 
(Opesiulae  JuUien,  1888). 


FamUy  OPESIULTOAE  JulUen,  1888. 


Subfamily  Onychogellidae  JuUien,  1881. 


RECTONTCHOCELLA»  new  genus. 
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onychocellaria  are  straight,  and  their  opesium  presents  a  posterior 
part,  narrow  and  denticulated;  the  mandible  is  composed  of  two 
membranes.  The  zocecium  is  closed  by  an  opercular  valve.  The 
mural  rim  is  not  separated  from  the  cryptocyst. 

Genotype. — Onychocella  solida  Nordgaard,  1907. 

Range. — Jacksonian-Recent. 


{Velvm^  sail,  in  allusion  to  the  membranes  of  the  mandibles.) 

The  retractor  muscles  of  the  polypide  are  attached  in  the  median 
axis  of  the  zooecium;  the  opesiular  indentations  are  symmetrical. 
The  onychocellaria  are  straight,  without  distal  canal ;  the  rachis  of 
the  mandible  bears  two  broad  membranes;  the  opesium  of  the  ony- 
chocellarium  is  elliptical  and  entirely  denticulated.  The  operculum 
is  a  wholly  chitinized  simple  one,  not  separable  from  the  ectocyst. 
Multiporous  septulae.  The  mural  rim  is  distinct  from  the- cryptocyst. 

Genotype. — VeluTnslla  (Onychocella)  levinseni^  new  name.^ 


(Diploosj  double;  pholeos^  den  of  an  animal.) 

The  retractor  muscles  of  the  polypide  are  attached  in  the  median 
axis  of  the  zooecium.  The  lateral  indentations  are  symmetrical  and 
almost  transformed  into  true  opesiules.  The  onychocellaria  are 
straight,  their  opesium  is  oval,  with  a  denticulated  poster;  the  mandi- 
ble (onychocellium)  is  bimembranous.  The  mural  rim  is  not  sepa- 
rated from  the  cryptocyst.  The  zooecium  is  closed  by  an  operculum 
attached  to  the  ectocyst.  The  axis  of  rotation  of  the  operculum  is  in- 
dicated by  two  opesial  denticles.  The  zooecial  opesia  are  dimorphous ; 
one  kind  is  elongated  and  the  other  transverse. 

Genotype. — Diplopholeos  fvMforme,  new  species. 

Range. — Jacksonian,  Vicksburgian. 


Description. — ^The  zoarium  incrusts  shells  and  pebbles.  The  zooecia 
are  hexagonal,  a  little  elongated,  separated  by  a  narrow  furrow  or 
united  among  themselves  by  their  mural  rims;  the  cryptocyst  is 
deep,  concave,  shorter  than  the  opesium,  finely  granular;  the  po- 
lypi dian  convexity  is  protruding,  wrinkled  or  granulated,  denticu- 
lated on  its  opesial  border;  the  lateral  openings  are  deep,  round, 
almost  becoming  true  opesiules ;  the  opesium  is  elongate,  semilunate, 
finely  crenulated.  The  ovicell  is  an  inconspicuous  distal  convexity, 
sometimes  limited  by  two  lines  of  lateral  suture.   The  onychooel- 

^This  new  name  Is  proposed  for  the  recent  species  figured  as  Onpchocella  species  bj 
Levlnsen  In  his  Morphological  and  Systematic  Studies  on  the  Cheilostomatoos  Bryosoa, 
1909,  pi.  22,  figs.  8»-d. 


YELUMELLA,  new  geniuu 


DIPLOPHOLEOS,  new  genus. 


DIPLOPHOLEOS  FUSIFORME.  new  spedis. 


Plate  3,  fig.  2. 
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larium  is  narrow,  fusiform,  somewhat  larger  than  the  zooecia;  the 
opesimn  is  median,  oval,  the  point  below,  with  a  narrow  and  den- 
ticulated posterior;  the  terminal  point  projects  above  the  distal 
zocecium,  but  is  very  fragile;  the  distal  canal  through  alteration  in 
fossilization  fuses  nearly  always  with  the  cryptocyst  of  the  distal 
zocncium.  The  heteromorphic  zocecia  are  a  little  smaller;  their  cryp- 
tocyst is  longer  than  the  opesium  which  then  appears  nearly  trans- 
verse. The  ancestrula  is  of  the  same  form  as  the  zooecium. 


Measurements. — Opesium  of 
zocecia 


A<>=0.20  mm.  (measuring  only  to 

the  polypidian  convexity). 
Z{>=0.15  mm.  (without  the  opesi- 

ules). 
Zs=0.40  mm. 
Zs=0.30  mm. 


Zooecium 

^     .       .       I.     n    •  f  A<m=0.20  mm. 
Opesium  of  onychocellaria  { ,        ^  ^  ^ 
^  ^  1  lopn^O.lO  mm. 

^     ,      „    .  f  Zi>n=0.40-0.45  mm. 
Onychocellaria  I  ^^^^  20  mm. 

Occurrence, — ^Middle  Jacksonian:  Wilmington,  North  Carolina 
(common). 

Upper  Jacksonian  (Ocala  limestone) :  Old  Factory,  1^  miles 
above  Bainbridge,  Georgia  (common). 

Vicksburgian :  Salt  Mountain,  5  miles  south  of  Jackson,  Alabama 
(rare). 

Type.— Cdii.  No.  62582,  U.S.N.M. 

Subfamily  Microporidae,  Hincks,  1880. 

The  ovicell  is  endozocecial.  The  parietal  muscles,  attached  at  the 
ectocyst,  pass  through  the  calcareous  cryptocyst,  either  by  the  opesiu- 
lar  indentations  or  by  true  perforations  called  opesiules.  The  semi- 
circular aperture  has  generally  a  more  or  less  strongly  chitinized  (or 
calcareous)  simple  operculum,  more  seldom  an  opercular  valve. 
Avicularia  present. 

The  genera  comprising  this  subfamily  are : 

Rosseliana  JuUien,  1888.  Eocene-Eecent. 

Floridinella^  new  genus.  Vicksburgian. 

Gargarvtua  JuUien,  1888.  Miocene-Recent 

DacryoneUd^  new  genus.  Jacksonian. 

AechmeUa^  new  genus.  Cenomanian-Miocene. 

Micropora  Gray,  1848.  Midwayan-Recent. 
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Measurements. — Opesium 
Zooecium 


FLORIDINELLA,  new  genns. 

The  oyicell  is  endozooecial  and  separated  from  the  zooecia  by  a 
fold.  The  polypidian  convexity  is  not  prominent.  The  opesiular 
indentations  are  large  and  rounded.  The  opesiimi  is  constricted  by 
two  symmetrical  lateral  teeth  at  the  level  of  the  opercular  articulation. 

Genotype. — Floridinella  vickshurgica^  new  species.  Vicksburgian. 

FLORIDINELLA  VICKSBUBGICA,  new  ipcciM. 

Plate  8,  fig.  3. 

Description. — ^The  zoarium  is  unilamellar,  hollow,  cylindrical,  and 
incrusts  the  stems  or  small  roots  of  algse.  The  zooecia  are  elongated, 
distinct,  separated  by  a  deep  furrow;  the  mural  rim  is  incomplete, 
rather  broad^  distinct  from  the  cryptocyst.  The  cryptocyst  is  shal- 
low, smooth  or  finely  granular,  longer  than  the  opesium.  The  polyp- 
idian convexity  is  but  slightly  projecting;  the  opesiular  indenta- 
tations  are  large,  symmetrically  rounded;  the  opesium  is  elongated, 
constricted  superiorly  by  two  lateral  teeth  placed  at  the  level  of  the 
operculum. 

A^=0.20  mm. 
lo  =0.16  mm. 
Z«=0.50  mm. 
U  =0.30-0.40  mm. 
Occurrence. — ^Vicksburgian :   One  mile  north  of  Monroeville,  Ala- 
bama and  numerous  localities  in  the  State  (very  abundant). 
Type.— C2Lt.  No.  62583,  XJ.S.N.M. 

DACRYONELLA,  new  genus. 

(Dacryorij  tear,  referring  to  the  form  of  the  avicularia.) 

The  polypidian  convexity  protrudes  very  little  and  is  inconstant 
The  opesiules  are  large,  round,  lateral  indentations.  The  ovicell  is 
endozooecial.  There  are  no  opesial  processes  (therefore  an  opercular 
valve).  The  opesium  is  elongated  (therefore  the  parietal  muscles 
are  much  developed).  The  avicularia  are  very  small,  constant, 
placed  in  all  the  interzooedal  angles,  and  have  the  form  of  small 
tear  drops. 

Genotype. — Dacryonella  octonaria^  new  species.  Jacksonian. 

This  is  a  Rosselicuna  ornamented  with  avicularia.  As  in  this 
genus  also,  the  opesiules  are  inconstant  and  placed  very  far  from 
the  aperture  in  consequence  of  the  great  development  of  the  parietal 
muscles. 

DACRTONBLUL  OCTONABIA.  mw  spMlei. 
Plate  3,  fig.  4. 

Description. — ^The  zoarium  incrusts  small  shells  or  more  often 
creeps  over  algae;  very  frequently  it  consists  of  many  superposed 
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lamellie.  The  zoGecia  are  somewhat  elongated,  confluent  among 
themselves,  vaguely  polygonal;  the  mural  rim  is  broad,  especially 
below,  flat,  smooth,  oblique.  The  cryptocyst  is  terminated  distally 
in  a  small  polypidian  convexity.  The  avicularia  are  straight,  small, 
intcropesial,  triangular,  projecting  chiefly  at  the  point. 

Measurements. — Opesia  of  large  zo(Bcia|^_.^'2^ 

r\     '    ±      ^^       •  fA0=O.18  mm. 
Opesia  of  small  zooecia{  ^     ^  ^  ^ 

JZ^O.IO  mm. 

T  .   fZ3=0.40  mm. 

Large  zooecia  L    n  oa  />  ^/v 
®  l?0=O.3(M).4O  mm. 

^  .  fZs=0.40  mm. 

Small  zooecia  | ,    ^  „^ 

[Z3=0.30  mm. 

Occurrence. — Middle  Jacksonian:  Wilmington,  North  Carolina; 

also  at  numerous  localities  in  South  Carolina  and 
Georgia. 

Upper  Jacksonian :  Georgia,  Alabama,  Florida,  and 
Mississippi. 
Type.—C9Jt.  Na  62684,  U.S.N.M. 

AECHMELLA,  new  genua. 
{Aichme^  head  of  a  lance,  referring  to  the  form  of  the  avicularia.) 

The  polypidian  convexity  is  little  prominent.  The  opesiules  are 
round,  lateral  indentations.  The  opesium  is  often  contracted  by  two 
lateral  teeth  at  the  level  of  the  opercular  hinge.  The  ovicell  is  endo- 
zo<pcial.  The  avicularium  is  interzocecial,  smaller  than  a  zooecium, 
losange  shaped,  with  the  form  of  the  head  of  a  lance. 

Genotype. — AechmeUa  filimargOy  new  species. 

Range. — Cenomanian-Miocene. 


ABCHMELLA  FIUKAKGO.  mw  ipmIm. 


Plate  8,  fig.  6. 

The  zoarium  incrusts  Orbitoides.  The  zooecia  are  elongated,  dis- 
tinct, separated  by  a  furrow  or  united  by  their  mural  rims;  the  mural 
rim  is  thin,  incomplete,  convex,  distinct  from  the  cryptocyst.  The 
rryptocyst  is  shallow,  oblique  towards  the  opesium,  flat,  flnely  granu- 
lose;  the  opesium  is  transverse,  constricted  by  two  lateral  teeth  at 
tho  level  of  the  rotary  axis  of  the  operculum.  The  polypidian  con- 
vexity projects  but  little;  the  opesiular  indentations  are  large,  round, 
und  symmetrical.  The  ovicell  is  endozooecial  and  small.  The  an- 
:^strula  is  a  small  zooedum,  but  otherwise  identical  with  the  others* 
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The  avicularium  is  interzooecial,  smaller  than  the  zooecia,  losange- 
shaped,  with  a  small  distal  canal  and  a  round  opedum. 

—Onesi     (^=0*12  miiL 

vpesiuin|^^_Q  jg  mm.  (indnding  the  opeaules). 

.    ,       .  fZ£^=:0.50  mm. 
Margmal  zooecia  u 

^  [2^=0.30  mm. 

Very  often  the  proximal  border  of  the  opesium  is  simply  undu- 
lated and  the  opesiules  are  visible  only  on  account  of  the  opesiukr 
teeth.  The  opesia  of  the  ovicdled  zooecia  seem  a  little  larger  than  the 
others. 

Occurrence. — Upper  Jacksonian;  West  bank  of  Sepulga  River. 
Escambia  County,  Alabama  (rare), 
jyjpe.— Cat.  No.  62585,  U.S.N.M. 

Subfamily  Lunulariidae  Levinsen,  1909. 

Genus  LUNULARIA  Busk,  1884. 

1884.  Lunularia  Busk,  Report  on  Polyzoa  coUected  by  ChaOenger,  CheD- 
ostomata,  vol.  10,  pt  30,  p.  208. 
The  zoarium  has  the  Lunulites  form.   The  avicularia  are  sym- 
metrical.  Exteriorly  and  interiorly  the  zooecia  are  arranged  in  radial 
rows.   The  cryptocyst  is  more  or  less  developed.   Both  radicular  and 
hydrostatic  zooecia  are  present.   The  ovicell  is  endozoceciaL 
Genotype. — Lwrvulites  capulua  Busk,  1884. 
Range. — Cenomanian-Eecent. 

LunulUes  Lamarck,  1812,  is  not  a  definite  generic  type,  but  is 
merely  a  zoarial  form  adopted  for  certain  reasons.  This  style  of 
growth  obtains  in  many  genera  of  cheilostome  bryozoa,  e.  g.  Otio- 
neUa  and  Trochopora  in  the  Anasca  Malacostega;  Lunul<ma  and 
Selenaria  in  the  Anasca  Coilostega,  and  Stichopora^  Fedora^  and 
Bipora  in  the  Ascophora. 

Thirteen  species  of  Lunularia  represented  in  many  cases  by  abun- 
dant specimens  are  known  in  the  Lower  Tertiary  strata  of  the  United 
States.  Of  these  only  five,  L.  reversa  Ulrich,  1901,  L.  distans  Lons 
dale,  1845,  Z.  fenestrata  DeGregorio,  1890,  L.  vicksburgensts  C<mrad. 
1847,  and  L.  contigua  Lonsdale,  1845,  are  described. 

Family  ASPIDOSTOMTOAE  Canu,  1908. 

The  zooecia  have  a  raised  margin,  often  indistinctly  or  incom- 
pletely developed.  The  two  opesiules  appear  as  narrow  incisions, 
which  join  the  zooecial  aperture;  the  short  polypide  tube,  which  is 
not  continued  under  the  cryptocyst  cover,  is  in  most  cases  provided 
with  marginal  flanges.  Avicularia  are  always  present.  Ovicells  are 
hyperstomial. 
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Rhagasoatoma  Koschinsky,  1885,  and  Euritina  Canu,  1900,  are  the 
only  two  genera  of  this  family  represented  in  the  Early  Tertiary  of 
North  America. 


1885.  Rhagasostoma  Koschinsky,  Eln  Beltrag  zur  Kenntniss  der  Bryozoen 
fauna  der  &lterer  Tertlarschichten  Bayerns,  Paleontographica,  vol. 
32,  p.  29. 

The  ovicell  is  hyperstomial  and  opens  above  the  opercular  valve; 
it  has  no  lateral  expansions  (compressed  process).  The  avicularia 
are  interzooecial. 

Genotype. — Rhuffosostoma  hexagonum  Koschinsky,  1885. 

Range. — ^Lutecian-Miocene. 


1900.  Euritina  Canu,  Revision  des  Bryozoaires  du  Gretace  flgurto  par 
D'Orbigny,  Bulletin  Societe  Geologlque  France  (3),  vol.  28,  p.  411. 

Ovicell  hyperstomial,  never  closed  by  the  opercular  valve;  avicu- 
larium  interzooecial;  cryptocyst  well  developed,  with  three  facets 
separated  by  two  longitudinal  grooves;  no  dietellae. 

Genotype. — Euritina  (Eschara)  eurita  D'Orbigny,  1852. 

Range. — ^Turonian-Eocene. 

Family  STEGANOPORELUDAE  Levinsen,  1909. 

The  zooBcium  is  divided  into  two  chambers.  The  proximal  cham- 
ber contains  the  polypide  and  the  ovaries;  it  is  terminated  by  an 
ascending  tube,  the  polypide  tube,  in  which  the  tentacles  are  lodged 
when  the  polypide  is  retracted.  The  upper  chamber  contains  the 
parietal  and  opercular  muscles.  The  retractor  muscles  of  the  poly- 
pide are  attached  in  one  of  the  lower  angles  of  the  zooecium  which 
causes  the  general  asymmetry  of  the  zooecium.  No  ovicells.  No 
avicularia.  Generally  two  forms  of  zocecia,  a  and  B.  The  two 
opesiulae  are  generally  not  separated  from  the  aperture  of  the 
zooecium.  The  operculum,  which  is  sometimes  bounded  by  a  chitinous 
sclerite  proximally  sometimes  continued  immediately  into  the  frontal 
membrane,  is  as  a  rule  very  large  and  then  suspended  by  strong 
hinge-teeth. 


1873.  Steganoporella  Smitt,  Floridan  Bryozoa,  Kongl.  Svenska  Vetens- 
kaps-Akademiens  Handlingar,  vol.  11,  No.  4,  p.  15. 

The  whole  of  the  calcified  part  of  the  frontal  area  lying  proxi- 
mally to  the  aperture  is  a  depressed  cryptocyst;  the  aperture  of  the 
zooecium  is  surrounded  distally  and  laterally  by  a  projecting  margin ; 


Genas  RHAGASOSTOMA  Koschinsky,  1885. 


Genus  EURITINA  Cann,  1900. 


Genns  STEGANOPORELLA  Smitt,  1873. 
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the  zooecia  frequently  occurring  in  two  forms,  a  and  -B,  and  pro- 
vided with  a  large  operculum  armed  with  teeth,  which  is  suspended 
by  strong  hinge-teeth;  the  polypide  tube  is  never  continued  proxi- 
mally  beneath  the  cryptocyst  cover.    (After  Levinsen,  1909.) 
Genotype. — SteganopareUa  (Membranipara)  magrdlc^ma  Hincks, 


Range. — ^Lutecian-Eecent. 

Four  well-marked  new  species  have  been  discovered  in  the  Jack- 
sonian  and  Yicksburgian  of  the  Southern  States. 

Family  THALAMOPORELLIDAE  Levinsen,  1909. 

The  tubifer  zooecia  have  calcareous  spicula  in  the  shape  of  com- 
passes and  bows.  The  ovicells  are  hyperstomial,  with  two  calcareous 
layers,  springing  from  the  whole  anter  of  the  apertura;  they  are 
closed  by  a  horizontal  cup-shaped  chitinized  operculum  which  is 
connected  at  its  base  with  the  operculum  of  the  gonozooecium.  The 
opesiulae  are  always  completely  separated  from  the  apertura.  The 
opercular  valve  is  membranous  or  chitinized,  and  more  or  less  com- 
pletely separated  from  the  ectocyst  by  a  single  or  double  chitinous 
sclerite.   Interzooecial  avicularia  occur. 


1887.  Thalamoporella  Hincks,  Critical  Notes  on  the  Polyzoa,  A^mals  Maga- 
zine Natural  History  (5),  vol.  19,  p.  164. 

Characters  same  as  for  the  family. 

Genotype. — ThalamoporeUa  {Fluatra)  rozieri  Savigny-Audouin, 
1812-1826. 
Range. — ^Aquitanian-Recent. 

A  new  species  occurs  at  the  top  of  the  Yicksburgian  in  Mississippi. 

Division  III.    PSEUDOSTEGA  Levinsen,  1909. 

There  are  no  parietal  muscles.   The  hydrostatic  system  is  external ; 
there  is  a  special  hypostege  on  each  zooecium. 
The  families  of  this  division  are: 

Membranicellariidae  Levinsen,  1009. ' 

Cellariidae  Hincks,  1880. 

Coscinopleuridae  Canu,  1913. 


The  whole  frontal  wall  of  the  zooecia  is  a  cryptocyst  and  they  have 
a  well  chitinized,  bilaminar,  simple  operculum  with  a  straight  or 
concave  proximal  margin.  Within  the  proximal  and  sometimes  also 
within  the  distal  margin  of  the  aperture  is  placed  a  pair  of  (or  some- 


1880. 


Genus  THALAMOPORELLA  Huicka,  1887. 


Family  CELLARIIDAE  Hincks,  1880. 
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times  a  single  broad)  supporting  teeth.  The  subopercular  area  of 
the  avicularia  has  an  unusually  strongly  developed,  sometimes  almost 
complete,  cryptocyst  The  ovicells  are  endotoichal.  (After  Levin- 
sen,  1909.) 

Genus  CELLARIA  Authors. 

The  zoarium  is  articulated,  with  cylindrical  segments  (inter- 
nodes).  The  ovicell  is  endotoichal  and  is  closed  by  a  peculiar,  chi- 
tinous  operculum  moved  by  special  muscles.  The  operculum  is 
formed  of  a  chitinized  inner  part,  closing  the  aperture,  covered  by 
the  exterior  ectocyst 

GenotyTpe. — Cellaria  fistulosa  Linnaeus,  1768. 

Range. — Jacksonian-Eecent. 

Several  well-marked  new  species  occur  in  the  American  Eocene. 
Family  COSCINOPLEURmAE  Canu,  1913. 

The  apertura  is  semilunar,  marginated,  anterior,  never  terminal. 
The  ovicell  is  hyperstomial,  embedded  in  the  distal  zooecia,  never 
closed  by  the  operculum.  The  onychocellaria  are  straight  but  typical. 
The  known  genera  are: 

Coacinopleura  Marsson,  1887. 
Escharipora  D'Orbigny,  1851. 
Macropora  MacGillivray,  1893. 
fQuadriceUaria  D'Orbigny,  1850. 

Genus  COSCINOPLEURA  Marsson,  1887. 

1887.  Coscinopleura  Mabsson,  Die  Bryozoen  der  Schreibkreide  der  Insel 
Rtlgen,  Paleontologische  Abhandlungen,  vol.  4,  p.  71. 

The  margins  of  the  zoarium  are  bordered  by  large  vibracula.  The 
frontal  is  deprived  of  pores  and  avicularia. 

Genotype.— Coscinopleura  {Eschara)  elegana  Hagenow,  1840. 
Range* — Cenomanian-Thanetian. 

EscTuxra  digitata  Morton,  1834,  so  prolific  in  the  upper  Cretaceous 
(Vincentown  marl)  of  New  Jersey  and  Delaware  is  a  typical  species 
of  this  genus. 

Genus  MACROPORA  MacGillivray,  1895. 
1896.  Macropora  MacGhxivbay,  Monograph  Tertiary  Polyzoa  Victoria, 
Transactions  Royal  Society  Victoria,  vol.  4,  p.  54. 

In  1909  Levinsen  described  this  genus  as  follows : 
The  zooecia  very  thick-walled,  provided  with  pores  but  without 
spines  and  without  opesiules.  The  zooecial  aperture  is  provided  with 
a  well-developed  vestibular  arch.  Ovicells  and  avicularia  wanting, 
but  among  the  zooecia  we  find  some  which  have  an  aperture  of  a 
different  form  and  whose  distal  margin  is  furnished  with  three 
membranous  feeler-like  filaments.  Dietellae. 
52091'*— 17  8 
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Genotype. — Macropara  centralis  MacGiUivray,  1895. 
Range. — ^Ek>oene-Beoent    Two  new  species  in  the  American 
Eocene. 

Geans  QUADRICELLARIA  Dt>rlisB7,  1850. 

1850.  QuadriceUaria  lyOBBioNT,  Paleontologie  firancaise,  Teryain  cretace, 
Bryozoalres,  voL  5,  p.  32. 

2k)ariam  articulated;  segm^ts  quadrangular;  two  opposite  faces 
with  large  zooecia  and  the  other  two  with  small  zooecia. 

Genotype. — QuadriceUaria  elegans  D'Orbigny. 

Range. — ^Turonian-Senonian.  Several  new  species  are  known  in 
the  Early  Tertiary  of  the  United  States. 

Suborder  Asgofhora  Levinsen,  1909. 

The  zooecial  hydrostatic  system  is  a  sack  or  compensatrix  placed 
under  the  frontal  and  in  which  the  sea  water  is  introduced.  The 
parietal  muscles  are  attached  to  this  sack. 

THE  COSTULAE. 
(Family  Cribrilinidae  Hincks,  1880.) 

The  zooecia  have  their  frontal  wall  formed  of  flattened  ribs  ordi- 
narily hollow,  radiating  from  the  outer  border  toward  the  median 
line  of  the  zooecia,  where  they  are  intimately  jcHned  together;  these 
ribs  are  united  to  one  another,  sometimes  by  a  more  or  less  large 
number  of  transverse  passages,  and  sometimes  border  to  border,  the 
ribs,  however,  always  remaining  apparent. 

Of  the  numerous  genera  referred  to  this  family  the  following  are 
represented  by  species  in  the  American  Tertiary : 

Memhmnipor^lla  Smitt,  1873.  Cenomanian-Eecent. 

Crihrilina  Gray,  1848.  Midwayan-Recent. 

Ptiellina  JuUien,  1886.  Senonian-Recent. 

Distanaescharella  D'Orbigny,  1852.  Senonian-Jacksonian. 

Gepkyrotes  Norman,  1903.  Jacksonian-Eecent. 

Metracolposa^  new  genus.  Jacksonian. 

CorbuLipora  MacGillivray,  1895.   Eocene,  Miocene. 

AcanthoceUa^  new  genus.  Jacksonian-Recent. 

Cribrendoeciumj  new  genus.  Jacksonian. 

Arachnapvsia  JuUien,  1886.  Vicksburgian-Recent. 

METRACOLPOSA,  new  genus. 

iMetra^  womb  or  ovicell;  kolpos^  a  hollow,  referring  to  the  deeply 
embedded  ovicell  in  the  distal  zooecia). 

The  costules  are  separated  by  numerous  lacunae.  The  apertura  is 
semilunar.   The  operculum  in  opening  closes  the  ovicell.   The  ovi- 


Digitized  by 


EABLT  TEBTIAKY  CHEILOSTOME  BKYOZOA. 


35 


cell  is  large  and  deeply  embedded  in  the  distal  zooecia.   The  ovi- 
celled  zocecia  have  a  large  apertura. 
Genotype. — Metraeolposa  rohusta^  new  species.  Jacksonian. 

MBTRACOLPOSA  ROBUSTA,  ii«w  ipmIm. 

Plate  3,  fig.  a 

Description. — ^The  zoarium  is  free,  bilamellar,  large  (1  to  2  centi- 
meters in  width),  solid,  robust.  The  zooecia  are  distinct,  elongated, 
elliptical;  the  frontal  is  somewhat  convex;  the  costules  are  trans- 
verse at  the  top,  radial  below ;  they  number  from  seven  to  nine  pairs 
and  are  separated  by  four  or  five  large  lacunae;  the  lumen  pores  are 
small  and  irregular.  The  apertura  is  transverse,  semielliptical  with 
a  straight  or  slightly  convex  proximal  border;  it  is  bordered  dis- 
tally  by  a  very  thin,  incomplete  peristome.  The  ovicell  is  large  and 
deeply  embedded  in  the  distal  zooecia,  elongated,  salient,  convex, 
decorated  in  front  with  a  deltoid  carina ;  it  opens  above  the  apertura 
and  probably  was  closed  by  the  operculimi  when  it  opened.  The 
apertura  of  the  ovicelled  zooecia  is  larger.  A  small  triangular  distal 
avicularium  is  placed  either  on  the  right  or  left  of  the  apertura. 

MeasiareTnents. — Apertura  (^^^^®n^){^ZQ  20mm' 

fA<j=0.12— 0.14  mm. 
L28— 0.30  mm. 
„     .  fZ3=0.96— 1.00  mm. 
Ziooeciaj^  =0.44-0.46  mm. 

The  zooecial  width  is  rather  variable;  there  are  some  zooecia  which 
measure  0.51  mm.,  in  which  case  the  costules  are  radially  arranged. 

The  avicularia  are  rather  rare;  their  point  is  directed  toward  the 
median  axis  of  the  zooecia  above  the  apertura;  sometimes  they  are 
vertical ;  when  well  preserved,  they  have  a  calcareous  pivot. 

Occurrence. — ^Middle  Jacksonian  (Castle  Hayne  beds) :  Wilming- 
ton, North  Carolina  (very  common). 

Type.—CiX.  No.  62586,  IJ.S.N.M. 

ACANTHOCELLA,  new  genus. 

{Acanthc^  spine.) 

The  costules  bear  a  row  of  very  prominent  lumen  pores  and  are 
separated  by  lacunae  of  greater  or  less  size.  The  apertura  is  semi- 
lunar. The  ovicell  is  hyperstomial  and  its  orifice  is  not  in  contact 
with  the  operculum. 

Ge7U>type. — Cribrilina  tvhulifera  Hincks,  1881,  from  Australian 
seas. 

Range. — Jacksonian-Eecent. 


Apertura  (ovicelled)  j^'^ 
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ACANTHOCELLA  ERINACEA. 

Plate  4,  fig.  L 

Description, — ^The  zoarium  incrusts  shells  and  bryozoa  or  creeps 
over  algae.  The  zoceda  are  distinct,  very  slightly  elongated,  sub- 
circular;  the  frontal  is  very  convex;  the  costules  are  thick,  separated 
by  the  lacunae,  ornamented  by  three,  very  prominent,  hollow  spines 
corresponding  to  the  lumen  pores.  The  apertura  is  semilunar  with 
a  straight  proximal  border;  the  peristome  is  distal  and  bears  four 
large,  hollow  spines.  The  ovicell  is  hyperstomial,  buried  in  the  distal 
zooBcia,  globose,  not  closed  by  the  operculum,  ornamented  with  small, 
remote  punctations. 

^      A    _x  fAa=0.09min. 
Measurements. — ^Aperture  i ,     ^  ^  -  ^  -  ^ 

^         lia=0.11-0.12  mm. 

y     .  JZ3=0.75-0.80inm. 
^^^^  I  Z;3=0.5(M).65mm. 
Variations. — ^The  sharp  points  which  decorate  this  species  give  it 
the  spinous  aspect  of  the  hedge  hog.   It  is  very  variable  in  its  micro- 
metrical  dimensions  and  its  gemmation;  the  zooecia  are  oriented  in 
the  most  unexpected  and  divergent  manner. 

Occurrence. — ^Middle  Jacksonian  (Castle  Hayne  limestone) :  Wil- 
mington, North  Carolina  (rare). 
T'y^^.—Cat.  No.  62587,  TJ.S.N.M. 


CRIBRENDOECIUM, 

(Abbreviation  of  "  Cribrilina  with  endozooecial  ovicell.*') 

The  ovicell  is  endozooecial.  The  costules  are  separated  by  a  small 
initial  slit  and  some  medium  sized  lacunae ;  they  have  no  lumen  pores. 
The  apertura  is  formed  of  a  semilunar  anterior  portion  and  a  larger 
and  concave  posterior  part  separated  by  two  cardeUes.  The  apertura 
of  the  ovicelled  zocecia  is  larger.  Large  interzocBcial  avicularia  are 
present. 

Genotype. — Crihrendoeeium  tenuicostulatum^  new  species.  Jack- 
sonian. 

CRIBRENDOECIUM  TENUICOSTULATUM.  new  ipedes. 

Plate  4,  fig.  2. 

Description. — The  zoarium  incrusts  shells.  The  zooecia  are  dis- 
tinct, elongated,  separated  by  a  furrow,  elliptical,  fusiform;  the 
frontal  is  convex ;  the  costules  are  very  thin,  numerous,  without  lumen 
pores,  and  separated  by  very  small  lacunae.  The  aperturae  of  the 
ordinary  zooecia  are  formed  of  a  semilunar  anterior  and  a  very  large, 
straight  posterior  part  separated  by  two  small  cardeUes;  the  a{>er- 
tura  of  the  ovicelled  zooecia  is  larger  and  its  posterior  portion  is 
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Ovicelled  aperture!^  ^'}^ 
^        IZa=0.13  ] 


convex.  The  ovicell  is  endozocecial  and  exteriorly  is  prominent  and 
transverse;  it  is  formed  of  two  calcareous  deposits;  the  outer  one  is 
incomplete  and  leaves  two  lateral  cicatrices  in  the  form  of  a  cross. 
The  avicularia  are  interzocecial  and  are  elongated,  spatulate,  per- 
forated by  a  long  slit  and  generally  without  pivot. 

Measurements. — Ordinary  ftP®rture|^^I^j^^j^^' 

{ka=0.10  mm. 
lZa=0.13  nmi. 
y     .  |Z2J=0.5(M).60mm. 
zooecia  1^^3^0.25-0.35  mm. 
This  species  must  not  be  confounded  with  any  species  of  the  genus 
Figvlaria  JuUien,  which  is  provided  with  a  hyperstomial  ovicell. 

Occurrence. — ^Middle  Jacksonian  (Castle  Hayne  limestone) :  Wil- 
mington, North  Carolina  (rare). 
Type.—C2X.  No.  62588,  U.S.N.M. 

Family  ACROPORIDAE  Canu,  1913. 

The  zooecia  are  indistinct  and  their  frontal  is  thickened.  The 
ascopore,  perforating  the  frontal,  opens  into  the  zooecia  below  the 
operculum.  The  hyperstomial  ovicell  is  deeply  inunersed  and  in- 
visible exteriorly.  The  apertura  is  buried  at  the  bottom  of  a  long 
peristomie.  There  are  some  frontal  avicularia  and  some  peristomial 
avicularia. 

The  characteristics  of  this  family  are  not  yet  suflSciently  studied ; 
the  recent  specimens  are  rare  and  the  sections  made  of  the  fossil 
forms  are  often  diflScult  to  interpret. 

We  are  able  to  distinguish  the  principal  genera  only  by  the  nature 
of  their  frontal. 

Following  the  Membraniporae,  these  are  the  most  ancient  Cheilos- 
tome  fossils  known. 

The  genera  of  this  family  and  their  range  are  indicated  below: 
All  are  represented  in  the  early  Tertiary  of  North  America. 

Acropora  Reuss,  1869.  Maastrichtian-Recent. 

Oastropella^  new  genus.  Midwayan-Jacksonian. 

PacKytheca  Canu,  1913.  Campanian-Midwayan. 

Beisselma  Canu,  1913.  Cenomanian-Jacksonian. 

6ASTR0PELLA,  new  geniu. 

{Gaster^  stomach;  ope^  small  opening.) 

An  Acropora  having  a  smooth  frontal  garnished  laterally  with 
areolae. 

Genotype. — Gastropella  ventricosa^  new  species. 
Range. — ^Midwayan-J  acksonian. 
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GASTROPELLA  VENTRICOSA.  new  spmIm. 


Plate  4.  fig.  3. 


Description, — ^The  zoarium  is  free,  cylindrical,  bifurcated.  The 
zooecia  are  large,  elliptical,  swollen;  the  frontal  is  smooth,  convex, 
garnished  laterally  with  some  large  areolae.  The  ascopore  is  very 
large,  not  salient,  placed  in  the  upper  third  of  the  zocecia.  The 
peristome  is  salient  and  sharp ;  the  peristomice  is  oblique,  orbicular 
or  elliptical.  The  ovicell  is  entirely  hidden  within  the  thickness  of 
the  frontal  of  the  distal  zocecium. 


A-ffinities. — ^There  is  frequently  a  very  small  peristomial  avicu- 
larium.  On  the  longitudinal  sections  the  ascopore  manifestly  opens 
below  the  apertura  and  it  often  appears  like  a  large  funnel.  On  the 
ovicelled  zooecia  there  is  a  sort  of  clamp  which  is  perhaps  intended 
to  fasten  the  operculmn  during  the  expulsion  of  the  larva. 

Occurrence. — ^Midwayan:  Mabel  vale  near  Little  Kock,  Arlrs^ngftg 
(common). 

Type.—C^X.  No.  62589,  U.S.NJtf. 

Family  HIPPOTHOIDAE  Levinsen,  1909. 

The  zocecia  become  calcified  from  behind  in  successive  zones  for- 
ward, leaving  at  the  surface  more  or  less  salient  lines,  the  lines  of 
growth,  and  are  furnished  with  a  variable  number  of  dietellae. 

The  genera  of  this  family  are  as  follows,  those  represented  in 
American  deposits  being  marked  with  an  asterisk. 

*  Hippothoa  Lamouroux,  1821.  Lutecian-Recent. 

Chorizopora  Hincks,  1880.  Recent. 

*Trypo8tega  Levinsen,  1909.  Jacksonian-Recent. 

Haplopoma  Levinsen,  1909.  Tortonian-Recent. 

Dacryopora  Lang,  1914.  Cenomanian--Senonian. 

Family  ESCHARELLIDAE  Levison,  1909. 

The  ovicell  is  hyperstomial.  The  operculum  is  rigid  and  chiti- 
nous;  it  closes  the  aperture,  the  compensatrix,  and  often  the  ovicell; 
its  form  is  in  rapport  with  the  hydrostatic  system,  and  the  passage 
of  the  eggs  into  the  ovicell. 

This  family  is  the  reunion  of  the  old  families  of  Microporellidae, 
Myriozoidae,  and  Escharidae  (part)  of  Smitt  and  Hincks.  Levin- 


Measurements. — Peristomice 
Zooecia 


[A/>e=0.10-0.15  mm. 


[Ipe  =0.15  mm. 
\Lz=0.85  mm. 
fe  =0.40  mm. 
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sen,  in  1909,  having  proved  the  identity  of  the  larvae  formed  the 
family  of  Escharellidae,  but  the  name  is  badly  chosen,  for  it  is 
based  on  an  archaic  genus  which  the  more  recent  work  will  not 
permit  us  to  employ. 

According  to  the  form  of  the  operculum  we  may  class  the 
numerous  genera  of  this  family  in  the  following  four  large  groups : 


Evidently  the  hydrostatic  and  reproductive  functions  are  iden- 
tical in  each  but  they  operate  in  a  quite  variable  manner.  These 
variations  added  to  those  of  calcification,  which  is  also  an  important 
function,  permit  the  establishment  of  a  large  number  of  genera 
almost  all  rather  natural  however,  which  facilitate  the  study  of  this 
very  important  family. 


The  operculmn  is  semilunar;  the  proximal  border  bears  a  slit  or 
rimule  which  opens  the  compensatrix.  The  muscular  attachments 
are  two  small,  synmietrical  tuberosities  more  or  less  removed  from 
the  border.  When  the  proximal  border  of  the  aperture  is  linear  it 
serves  as  a  pivot  for  the  operculum ;  when  it  is  arched  and  the  rimule 
very  large,  the  pivot  of  the  operculum  is  formed  by  two  projecting 
interior  condyles. 

The  genera  of  this  group  with  their  geologic  range  are  listed 
below;  those  marked  with  an  *  are  represented  in  the  American 
Eocene  and  Oligocene: 

*ScJiizopodreUa^  new  genus.  Lutecian-Recent. 

^Stephanoaella^  new  genus.  Jacksonian-Eecent. 

^Lacema  Jullien,  1888.  Lutecian-Eecent. 

*BuffoneZla  Jullien,  1888.  Senonian-Recent. 

^Arthropoma  Levinson,  1909.  Jacksonian-Recent. 

Phomama  Jullien,  1888.  Helvetian-Recent. 

^SchizomaveUa^  new  genus.  Jacksonian-Recent. 

*Dakaria  JuUien,  1903.  Lutecian-Recent. 

*MetroperieUa,  new  genus.  Jacksonian-Recent. 

^EmhdUotheca  Levinsen,  1909.  Jacksonian-Recent. 

*Tetraplaria  Tenison  Wood,  1878.  Jacksonian-Recent. 

Ni/mha  JuUien,  1903.  Recent. 

GemeUipora  Smitt,  1872.  Miocene-Recent. 

Characodoma  Maplestone,  1900.  Miocene. 


Schizoporellae, 
Hippoporae, 
Peristomellae, 
Microporellae. 
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SCHIZOPODRELLA,  new  genuB. 

The  ovicell  is  hyperstomial.  It  opens  above  the  apertura  by  a 
special  opening  closed  by  a  special  membrane  and  without  connection 
with  the  operculum ;  it  surmounts  this  apertura  without  inclosing  it 
The  inferior  border  of  the  apertura  is  somewhat  concave  and  bears 
a  narrow  rimule.  The  frontal  is  a  tremocyst  direct  or  covering  a 
very  thin  olocyst  finely  perforated.  The  muscular  attachments  are 
generally  at  a  distance  from  the  border  of  the  operculum.  There 
are  oral  glands. 

Genotype. — Schizopodrella  {LepraUa)  umcorrus  Johnstcm,  1847. 
Range. — ^Lutecian-Recent. 

STEPHANOSELLA,  new  genua. 

{Stephanos^  crown,  in  reference  to  the  crown-like  border  of  the 
ovicell.) 

The  ovicell  is  hyperstomial  and  imbedded  in  the  distal  zooBcia.  It 
opens  above  the  apertura  by  an  especial  orifice.  The  frontal  is  a 
smooth  olocyst.  No  spines.  The  ovicelled  zooecia  have  a  large  aper- 
tura and  their  avicularium  is  frontal. 

Genotype. — StephunoaeUa  {LepraUa)  biaperta  Michelin,  1845. 

Range. — Jacksonian-Becent. 

SCHIZOMAYELLA,  new  gams. 

{SchizoSj  slit;  mav^  abbre\dation  of  median  avicularium.) 

The  operculum  closes  the  ovicell.  The  muscular  attachment  is 
generally  in  the  immediate  vicinity  of  the  border  of  the  operculmn. 
The  rimule  is  wide  and  arched.  The  frontal  is  a  tremocyst  A 
median  avicularium  occurs  on  the  front  wall.  There  are  small  oral 
glands. 

Genotype. — SchizomaveUa  (Lepralia)  aurictdata  Hassall,  1842. 
Range. — Jacksonian-Becent. 

METROPERIELLA,  new  genua. 

{Metro,  womb  (ovicell) ;  perij  aroimd,  in  reference  to  the  ovicell  en- 
tirely surrounding  the  apertura.) 

The  ovicell  is  hyperstomial  and  completely  surrounds  the  aper- 
tura. The  rimule  is  a  large  rounded  sinus.  The  frontal  is  a  tremo- 
cyst bearing  a  median  avicularium. 

Genotype — MetroperieUa  (SchizoporeUa)  lepraUoides  Calvet,  1903. 

Range. — Jacksonian-Becent. 
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IfETBOPESIELLA  BIPLANATA,  new  ■pedes. 

Plate  4,  fig.  4. 

Description. — ^The  zoarium  is  free,  formed  of  two  flat  lamellse, 
back  to  back  and  inseparable.  The  zooecia  are  much  elongated,  dis- 
tinct, fusiform;  the  frontal  is  convex  and  formed  of  a  tremocyst 
with  numerous  very  fine  pores.  The  apertura  is  oval,  formed  of  a 
semilunar  anter  and  with  a  wide,  roimded  rimule,  separated  by  two 
inner  condyles.  The  ovicell  is  hyperstomial,  large,  globular,  salient; 
it  completely  surrounds  the  apertura,  forming  about  it  a  very  pro- 
nounced peristomie,  in  which  is  placed  its  special  orifice ;  the  peris- 
tomice  is  very  irregular.  The  median  avicularium  is  small,  little 
salient,  in  the  immediate  vicinity  of  the  rimule. 

fAa— 0.16— 0.18  mm. 
Za— 0.14  mm. 
Zs— 1.00— 1.10  mm. 
Zs— 0.50— 0.60  mm. 
Occurrence. — ^Middle  Jacksonian  (Castle  Hayne  limestone) :  Wil- 
mington, North  Carolina  (^ery  common). 
Type.— Cat.  No.  62590,  U.S.N.M. 

SeoondOrovp.  HIPPOPOBAS. 

The  operculum  has  a  projection  on  each  side  for  muscular  attach- 
ment; it  is  generally  thick.  The  apertura  bears  two  lateral  denticles 
or  cardelles  serving  as  a  pivot  for  the  operculum.  The  ovicell  is 
always  hyperstomial. 

All  of  the  four  genera  comprising  the  Hippoporae  are  represented 
by  rather  numerous  species  in  the  Early  Tertiary  of  North  America. 

Hippoporina  Neviani,  1895.  Danian-Recent. 

HippomenellOj  new  genus.  Lutecian-Eecent. 

Hippodiplosella  Canu,  1915.  Jacksonian-Eecent. 

Hippozeugosella^  new  genus.  Priabonian-Miocene. 


Measurements. — ^Aperture 
Zooecia 


HIPPOMENELLA,  new  genus. 

{Hippos^  horse;  mene^  moon,  referring  to  the  horseshoe  form  of 
the  apertura  and  to  the  areas  which  decorate  the  ovicell.) 

The  apertura  bears  two  small  cardelles  placed  very  low  and 
separating  a  large  porta  from  a  small  vanna;  it  is  always  semi- 
elliptical  (in  the  interior).  The  ovicell,  hyperstomial,  is  deeply 
imbedded  in  the  distal  zocecia;  it  opens  by  a  large  opening  above 
the  apertura,  but  it  is  never  closed  by  the  operculum.  The  frontal 
is  formed  of  an  olocyst  perforated  laterally  by  some  areolae  and 
supporting  a  pleurocyst  more  or  less  developed.  The  ovicell  bears 


Digitized  by 


42 


BULLETIN  96,  UNITED  STATES  NATIONAL  MUSEUM. 


laterally  two  areas  in  the  form  of  a  lunar  crescent  and  more  or  less 
perforated.  There  are  nearly  always  some  spines  and  some  avicularia. 

Genotype, — Hippomenella  (Leprdlia)  mucromUiformis  Waters, 
1899. 

Range. — ^Lutecian-Eecent. 

HIPPOZEUGOSELLA,  new  genus. 

(Hippos^  horse,  in  reference  to  the  horseshoe  form  of  the  aperture ; 
Buegoa^  a  pair,  referring  to  the  arrangement  of  the  zocecia.) 

The  ovicell  is  hyperstomial,  its  orifice  is  large,  without  rapport 
with  the  operculum,  and  is  closed  by  a  special  membrane.  The  aper- 
tura  is  elliptical;  two  small  cardelles  separate  the  anter  from  t^e 
somewhat  smaller  poster.  The  frontal  is  a  tremocyst  with  small 
pores.  The  zoariimi  is  free;  the  zooBcia  are  joined  two  by  two.  No 
spines.  Avicularia  present. 

Genotype. — HippozeugoseUa  {Bactridium)  hagenowi  Keuss  1847. 

Rcmge. — ^Priabonian-Miooene. 

mPPOZEUGOSELLA  TEGES,  m&w  ■ptctoi. 

Plate  4,  fig.  5. 

Description. — ^The  zoarium  is  free,  erect,  unilamellar,  formed  of 
two  longitudinal  rows  of  zooecia;  on  the  dorsal  the  zooBcia  are  con- 
vex, alternate,  and  have  the  aspect  of  a  mat.  The  zooBcia  are  dis- 
tinct, elongate,  hexagonal;  the  frontal  is  convex  and  formed  of  a 
tremocyst  with  very  small  pores.  The  apertura  is  orbicular  and 
formed  of  a  large  anter,  and  with  a  smaller  poster  separated  by 
two  very  small  cardelles;  the  peristome  is  complete,  broad,  and 
infundibuliform.  On  the  peristome  itself  and  near  the  zoarial  axis 
there  is  a  small  round  avicularium  provided  with  a  pivot.  Ovicell? 

ir  ^      A    _x.    fAa=0.11  mm. 

Measurements. — ^Aperture] ,     ^  ^  ^ 

^       lZa=0.11  mm. 

„     .  fZ3=0.7(M).75  mm. 
Zooecial  ,  ^ 

[  fe=0.45  mm. 

Affinities. — ^The  frontal  pores  are  very  small  and  are  easily  filled 
up.  The  frontal  and  the  dorsal  are  covered  with  very  small  granu- 
lations. The  formation  of  the  branches  is  effected  by  the  union  of 
two  zooecia  arising  from  two  superposed  zooecia. 

Occurrence. — ^Upper  Jacksonian  (Zeuglodon  zone) ;  Cocoa  post 
oflSce,  Choctaw  County,  Alabama  (very  rare). 

Upper  Jacksonian  (Ocala  limestone) :  Chipola  River,  east  of  Mari- 
anna,  Jackson  County,  Florida  (common). 

Type.—Csi,t.  No.  62591,  U.S.N.M. 
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TUrd  Group.  PEBZBTOXELLAE. 


The  apertura  is  oblique  without  lyrule,  cardelles,  or  riinule.  The 
ovicell  is  hyperstomial  and  imbedded  in  the  distal  zooecia.  It  opens 
above  (and  nearly  opposite)  the  oblique  apertura  and  below  the 
frontal  mucro  in  a  locella  where  the  operculum  operates. 

The  principal  genera  of  this  group  are  listed  below  with  their 
range;  all  occur  in  the  North  American  Eocene  and  Oligocene. 

Bathoselloj  new  genus.  Cretaceous-Midwayan. 

IlomaTicIieina  Jvllien^  1888.  Jacksonian-Eecent. 

Peristomella  Levinsen,  1902.  Lutecian-Eecent. 

Exochella  JuUien,  1888.  Rocanean-Recent. 

DidymoseUcUf  new  genus.  Vicksburgian-Recent. 


The  apertura  is  oblique,  without  lyrule,  cardelles,  or  rimule.  The 
ovicell  is  embedded  in  the  distal  zooecia.  It  opens  above  the  aper- 
tura and  below  the  frontal  mucron  in  the  locella.  The  frontal  is  a 
thick  olocyst,  more  or  less  covered  by  a  pleurocyst.  The  zooecia  are 
indistinct.  The  avicularia  are  simple  and  irregularly  placed.  The 
areolae  are  very  rare.  No  spines. 

Genotype, — Bathosella  (MiccroneUa)  aspera  Ulrich,  1901. 

Range, — ^Uppermost  Cretaceous,  Midwayan. 


(DidymoSj  double,  having  reference  to  the  two  large  frontal  pores.) 

The  frontal  is  a  tremocyst.  Below  the  apertura  there  are  two 
large  pores  which  open  into  the  zooecia  under  the  operculum.  Spines. 
There  is  a  large  marginal  avicularium,  triangular,  with  pivot,  ar- 
ranged transversally. 

Genotype. — Didymosella  (Porina)  larvalis  MacGillivray,  1868. 

Range, — Vicksburgian-Recent. 


Description. — The  zoarium  is  unilamellar  and  very  thick ;  it  creeps 
over  algae.  The  zooecia  are  elongated,  distinct,  in  the  form  of  a 
bottle;  the  frontal  is  convex  and  formed  of  a  tremocyst  with  large, 
crowded  tubular  pores.  The  apertura  is  elliptical  and  transverse; 
the  salient  peristome  bears  the  traces  of  very  small  spines;  two 
enormous  pores  are  adjacent  to  the  peristome.  The  avicularium  is 
marginal,  triangular,  very  large,  with  pivot,  and  arranged  trans- 


BATHOSELLA,  new  genus. 

{Bat?i08,  depth.) 


DIDYMOSELLA,  new  genus. 


DIDYMOSELLA  CRA88A,  ii«w  ■pcctok 


Plate  4,  fig.  6. 
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versely.   The  lower  face  is  smooth  and  presents  some  large,  scat- 
tered concavities. 

\ha=0.10  mm. 
M  easurements.—ApeHure  {^^=0.11-0.12  mm. 

f/.2=0.6(M).70mm. 
Zocecia|;^^040^ 

Variations. — ^In  longitudinal  section  we  are  better  able  to  com- 
prehend the  organization  of  this  species.  In  particular  the  dorsal 
wall  is  a  very  thick  olocyst,  the  cavities  observed  on  the  exterior  do 
not  perforate  it;  they  limit  the  zocecia  between  which  they  are 
hollowed  out.  The  large  frontal  pores  open  into  the  same  zocecia; 
the  tremopores  are  tubules;  finally,  the  avicularium  is  a  very  large 
chamber  hollowed  in  the  thickness  of  the  frontal  wall. 

Occurrence. — Vicksburgian :  West  bank  of  Conecuh  Eiver,  Escam- 
bia County,  Alabama  (common). 

Type.— Cat.  No.  62592,  U.S.N.M. 

Fomifh  Orovp.  XZO&OPOSELLAX. 

Genera  of  this  group  are  not  represented  in  the  Early  Tertiary. 

DIVERS  GENERA. 

The  genera  listed  under  this  heading  have  some  peculiar  characters 
which  do  not  permit  of  their  classification  in  any  of  the  large  groups 
cited ;  but  they  appear  really  to  belong  to  the  same  general  family. 

The  principal  genera,  with  their  ranges  and  American  occurrence 
(marked  *)  are: 

*  Houzeauina  Pergens,  1889.  Jacksonian,  Priabonian. 

*Cyclicopora^  Hincks,  1884.  Jacksonian-Eecent. 

KymeUa^  new  genus.  Recent. 

Anarthropora  Smitt,  1867.  Latdorfian-Becent. 

*A imulosia  J ullien,  1888.  Wilcoxian-llecent. 

KTMELLA,  new  genus. 

{Kyma^  undulation,  in  allusion  to  the  undulated  form  of  the  proxi- 
mal border  of  the  operculum.) 

The  hyperstomial  ovicell  is  always  closed  by  the  operculum.  The 
frontal  is  bordered  laterally  by  areolae.  The  apertura  beai*s  a  very 
wide  rimule. 

Genotype.— KymeUa  {CycUcopora)  polaria  Waters,  1904.  Recent 

STOMACHETOSELLIDAE,  new  family. 

The  frontal  is  thick  and  occasions  the  formation  of  a  peristomie. 
The  apertura  is  generally  orbicular  or  semilunar  with  a  very  con- 
cave proximal  border.   The  peristomice  is  always  different  in  form; 
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it  is  notched  below  by  a  rimule-spiramen  designed  to  conduct  the 
water  into  the  compensatrix.  The  ovicell  is  hyperstomial,  embedded 
in  the  distal  zooecia;  it  opens  above  the  apertura  in  the  peristomie. 
No  peristome,  lyrule,  or  cardelles. 

This  family  differs  from  the  Reteporidae  in  the  absence  of  vibices, 
vacuoles,  and  reticulated  zoarium,  in  the  cleft  on  the  ovicell,  and  in 
the  presence  of  a  peristomie.  It  resembles  this  family  in  its  em- 
b'cdded  ovicell  and  its  rimule-spiramen. 

It  differs  from  the  Smittinidae  in  the  absence  of  lyrule,  cardelles, 
median  avicularium,  and  of  a  peristome  with  spines.  It  possesses  the 
same  embedded  ovicell  opening  into  the  peristomie.  In  the  Smittini- 
dae the  peristomie  is  formed  by  the  development  of  a  peristome  with 
spines ;  in  the  Stomachetosellidae  it  is  formed  by  the  thickening  of 
the  frontal. 

We  have  founded  our  generic  classification  on  the  aspect  of  the 
ovicell  and  on  the  variations  of  the  escape  of  the  larvae,  an  important 
function.  All  the  other  functions,  reproduction,  hydrostatic,  cal- 
cification, and  passage  of  the  eggs  remain  exactly  the  same. 


The  ovicell  entirely  surrounds  the  apertura.  The  frontal  is  a 
tremocyst  with  wide-mouthed  tubules.  No  avicularia.  The  peri- 
stomice  of  the  ovicelled  zocecia  possesses  a  straighter  rimule-spira- 
men. 

Genotype. — StomacTietosella  crassicoUisy  new  species.  Vicksburgian. 


Description. — ^The  zoarium  is  free,  bilamellar,  formed  of  broad, 
undulated  branching  fronds,  more  or  less  flabelliform.  The  zocecia 
are  elongated,  little  distinct;  the  frontal  is  convex,  smooth,  thick, 
and  salient  around  the  apertura,  and  formed  by  a  tremocyst  with 
large  tubules  resting  on  a  thin  olocyst.  The  apertura  (interior)  is 
orbicular;  the  peristomice  is  provided  with  a  triangular  rimule- 
spiramen;  the  false  peristome  is  thick  and  smooth.  The  ovicell  is 
hyperstomial,  buried,  globular,  salient,  ornamented  with  tubular 
tremopores;  it  opens  into  the  peristomie;  it  is  possibly  closed  by  the 
operculum  ( ?) ;  the  rimule-spiramen  of  the  ovicelled  zocecia  is  longer 
and  linear.  Laterally,  near  the  apertura  there  is  often  a  triangular, 
improminent  avicularium,  the  beak  directed  above,  with  pivot. 


STOMACHETOSELLA,  new  gfeniu. 


(Stoma,  mouth;  ochetoSy  small  canal.) 


STOMACHETOSELLA  CRASSICOLLIS.  new  ipedM. 


Plate  4.  fig.  7. 
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Measurements, — Peristomice  (exterior)  \  ^      r^^t-  n^n. 

^  ^  I  Zpe=0.15-0.20  mm. 

A  .  /•  i.  •  V  fA»e=0.12-0.15  mm. 
Apertura  (mtenor)(  ^^^^^^^  ^ 

.  JZ0==O.9O  mm. 
^^^^\  Zs=:0.3(M).40  mm. 
This  species  with  its  enormous,  solid  walls,  appears  robust  and 
resistant.  Nevertheless,  this  is  not  the  case.  It  was  rapidly  exter- 
minated and  never  had  a  large  geographic  distribution.  This  is 
frequent  in  the  bryozoa,  where  pliancy  is  a  better  sign  of  longevity 
and  resistance. 

Occurrence. — ^Vicksburgian :  West  bank  C!onecuh  River,  Escambia 
County,  Alabama  (very  common). 
Type.— CKt.  No.  62593,  U.S.N.M. 

ENOPLOSTOMELLA,  new  genus. 

(Enoplisj  armed;  stoma^  mouth.) 

The  apertura  and  peristomice  of  the  ovicelled  zooBcia  are  identical 
with  the  apertura  and  peristomice  of  the  ordinary  zooecia.  The 
frontal  is  a  tremocyst  with  wide-mouthed  tubules.  The  ovicell  does 
not  entirely  surroimd  the  peristomice.  There  is  an  avicularimn  in 
the  peristomie  in  the  immediate  vicinity  of  the  peristomice. 

Genotype. — Enoplostomella  defixa^  new  species. 

Range. — Jacksonian-Vicksburgian. 

ENOPLOSTOMELLA  DEFIXA.  ii«w  ipmIm. 

Plate  4,  fig.  8. 

Description^ — ^The  zoarium  is  free,  cylindrical,  vinculariform, 
formed  of  from  6  to  7  longitudinal  rows  of  zocecia.  The  zooecia  are 
indistinct;  the  frontal  is  little  thickened,  convex,  formed  of  a  tremo- 
cyst with  large  tubules  placed  above  an  olocyst  with  pores.  The 
apertura  (interior)  is  formed  of  a  semilunar  anter  and  of  a  concave 
poster;  the  peristomice  (exterior)  is  elongated,  embedded,  provided 
with  a  triangular  rimule-spiramen.  The  ovicell  is  hyperstomial, 
buried  in  the  distal  zocecia,  globular,  salient,  decorated  with  large 
tremopores;  it  opens  largely  into  the  peristome.  The  oral  avi- 
cularium  is  adjacent  to  the  peristomice  and  placed  somewhat  ob- 
liquely ;  it  is  triangular,  rather  long,  and  provided  with  a  pivot ;  the 
beak  is  turned  outward. 

ir  J      A    ^      /•  A  •    \  fAflj=0.15  mm. 

Measurements. — ^Apertura  (interior)  j  , 

I  ^a=o.lD  mm. 

Peristomice  Texterior^  l^^^^^'^*^'^^ 
renstomice  (exterior)  |  ^^^^o.l8-0.20  mm. 

Z2=0.90-1.00  mm. 


Zooecia 


Z«=0.40  mm. 
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Occurrence. — Vicksburgian ;  1  mile  north  of  Monroeville,  Alabama 
(very  common). 
Type.—C^!X.  No.  62594,  U.S.N.M. 

SCHIZEMIELLA,  new  genus. 

{Schizos^  slit;  mi,  abbreviation  of  peristomie.) 

The  frontal  of  the  ovicell  is  very  fragile.  The  apertura  is  schizo- 
porellidan  with  wide  rimule.  The  rimule-spiramen  is  inconstant. 
The  tubules  are  reunited  on  their  commonage. 

Genotype. — SchizermeUa  claibornica^  new  species.  Claibornian. 

SCHIZEMIELLA  CLAIBORNICA,  n«w  ■pedes. 
Plate  4.  fig.  9. 

Description. — ^The  zoarium  is  free,  bilamellar  with  inseparable 
lamellae.  The  zooecia  are  indistinct;  the  frontal  is  thickened,  little 
convex,  formed  of  a  tremocyst  with  large  irregular  tubules  placed  on 
a  thin  olocyst  with  very  small  pores  in  quincunx.  The  apertura  is 
formed  of  an  ogival  anter  and  a  concave  poster  with  a  very  wide 
rimule;  the  peristomice  is  elongated,  embedded,  with  a  very  wide,  ir- 
regular rimule-spiramen.  The  ovicell  is  hyperstomial  and  opens 
largely  into  the  peristomie ;  it  is  little  globular,  hardly  salient ;  cov- 
ered by  a  smooth  or  perforated,  very  fragile  wall ;  the  peristomice  is 
elliptical  and  transverse.  The  avicularium  is  triangular,  the  beak 
directed  above,  adjacent  to  the  peristomice  which  it  deforms,  pro- 
vided with  a  pivot. 

Measurements. — ^Peristomice  (exterior)  {^'^^""^'?? 

^  '  I  Z/>«=0.14r-0.16  mm. 

4      .       /•  X  •    \  (^=0.12  nmi. 
Apertura  (interior)  j^^^j^^^ 

„     •    /•  X  •    X  fZ«=0.54  nmi. 
Zooecia  (interior)  |  ,     ^  «^ 

'  [  fo=0.30  mm. 

Variations. — ^In  the  interior  the  tremopores  are  regularly  placed  in 
quincunx ;  on  the  exterior  they  are  very  irregularly  disposed,  larger 
and  less  numerous. 

The  rimule  of  the  peristomice  is  very  irregular.  In  reality  the 
form  of  the  apertura  belongs  to  the  group  of  very  typical  Schizo- 
poreUa  and  the  operculum  ought  to  be  chitinized  enough  to  insure 
sufficiently  the  opening  of  the  compensatrix  by  itself. 

Occurrence. — Claibornian  (Gosport) ;  Claiborne,  Alabama  (rare). 
One  mile  west  of  Kockville,  Clarke  County,  Alabama  (rare). 
Cat.  No.  62596,  U.S.N.M. 

METRADOLIUM,  new  genus. 

{Metra,  womb;  dolios^  deceptive,  having  reference  to  the  deceptive 
aspect  of  the  ovicells.) 
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The  ovicelled  zooecia,  different  in  form  from  the  others,  have  a 
peristomice  in  the  form  of  a  lunar  crescent  without  rimule-spiramen. 
The  frontal  is  a  tremocyst  with  tubules. 

Genotype. — Metradolium  dissimUis,  new  species.  Jacksonian. 

MFTRADOLIUM  DISSIMILIS,  new  ipedes. 

Plate  4.  fig.  10. 

Description, — The  zoarium  is  free,  bilamellar,  branching;  the 
fronds  are  wide,  thick,  distorted  or  imdulated,  dichotomous.  The 
zooecia  are  distinct,  elongated,  elliptical.  The  frontal  is  a  tremocyst 
with  tubules  resting  on  an  olocyst  with  very  small  pores  correspond- 
ing to  the  tubules.  The  peristomie  is  deep  and  very  oblique ;  the  aper- 
tura  is  small  and  suborbicular ;  the  peristomice  is  orbicular ;  the  spira- 
men  is  median,  more  or  less  distant  from  the  peristomice.  There  are 
two  oral  avicularia  symmetrically  placed  but  dissimilar  in  form  and 
size ;  the  smaller  is  round,  simple,  nonsalient ;  the  larger  is  enormous, 
oval,  salient,  with  pivot.  The  ovicell  is  enormous,  buried  in  the  distal 
zocecia,  hyperstomial  but  opening  largely  into  the  peristomie ;  salient 
and  globular;  its  peristomice  has  the  form  of  a  lunar  crescent;  the 
ovicelled  zooecia  bear  only  a  small  avicularium  with  pivot. 

\hpe=0.14r^.lQ  mm. 

L20  mm. 
fZs=0.74-0.76  nmi. 
L4(M).50  mm. 

Occurrence. — ^Middle  Jacksonian:  Wilmington,  North  Carolint 
(very  common),  and  various  localities  in  South  Carolina  and  Creorgia. 
Type.— C9it.  No.  62696,  U.S.N.M. 


Zooecia  (exterior)  bg-_o  ^ 


LEIOSELLA,  new  genus. 

{Leios^  smooth,  having  reference  to  the  nature  of  the  frontal.) 

The  frontal  is  an  olocyst.  The  peristomice  of  the  ovicelled  zooecia- 
is  of  different  form  from  that  of  the  other  zooecia ;  it  is  a  lunar  cres- 
cent and  deprived  of  rimule-spiramen. 

Genotype. — Leiosella  rostrifera^  new  species.  Vicksburgian. 

This  genus  differs  from  Metradolium  only  in  the  nature  of  tiie 
frontal,  which  is  here  a  very  thick  olocyst. 


LEIOSELLA  ROSTRIFESA,  new  fpectak 

Plate  5,  fig.  1. 

Description. — ^The  zoarium  is  free,  bilamellar;  the  fronds  are  nar- 
row, flat,  claviform,  bifurcated.  The  zooecia  are  elongated,  distinct, 
ovoid ;  the  frontal  is  smooth,  convex,  formed  by  a  thick  olocyst.  The 
peristomice  is  irregular;  the  rimule-spiramen  is  bordered  laterally 
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by  the  oral  avicularium.  The  apertura  is  elongated,  ovoid,  very 
oblique.  The  oral  avicularium  is  large,  transverse,  salient,  with  the 
beak  strong  and  curved;  it  is  provided  with  a  pivot  and  a  large 
mandible,  more  or  less  spatulate.  On  the  frontal  there  are  two 
small,  elliptical  avicularia  with  round  mandible. 

Occurrence. — Vicksburgian :  One  mile  north  of  Monroeville,  Ala- 
bama (very  common). 

Type.-^9X.  No.  62597,  U.S.N.M. 

METROCRYPTA,  new  genus. 

{Metra^  womb,  in  reference  to  the  ovicell;  cryptos^  hidden.) 

The  frontal  is  a  tremocyst  with  tubules.  The  rimule-spiramen  is 
wide  and  of  very  little  depth.  Ovicell  unknown. 

Genotype. — Metrocrypta  bucculenta^  new  species.  Jacksonian. 

The  ovicell  of  this  genus  is  unknown ;  it  is  therefore  very  doubtful 
that  the  genus  should  be  introduced  into  this  family.  The  oral  avic- 
ularium is  very  rare;  however,  its  presence  seems  to  us  the  best 
character  for  classification. 

HETROCRTPTA  BUCCULENTA,  new  fpcdei. 
Plate  5,  fig.  2. 

Description. — ^The  zoarium  is  free,  cylindrical,  bifurcated.  The 
zooecia  are  elongated,  large,  little  distinct;  the  frontal  is  convex, 
porous,  formed  of  a  tremocyst  placed  on  a  thick  olocyst.  The  peri- 
stomice  is  somewhat  elongated,  oval,  its  lower  point  formed  of  a  wide 
rimule-spiramen;  the  peristomie  is  somewhat  salient;  the  apertura 
(interior)  is  much  smaller,  orbicular,  very  oblique.  The  oral  avic- 
ularium is  very  rare;  it  is  quite  large,  prominent,  triangular,  adja- 
cent to  the  peristomice,  provided  with  a  pivot  placed  very  low. 

Measurements. — Peristomice  (exterior)  ^^^q^q]^^ 

.      ,       /•  X   •    V  {ha=0.15  mm. 
Apertura  (interior)  j^^Q  ^g^ 

„     .  (Zs=1.00  mm. 
Zooecia ,  - 

[22;= 1.25  mm. 

Occwrrence. — ^Middle  Jacksonian  (Castle  Hayne  limestone) :  Wil- 
mington, North  Carolina  (common). 
Type.—Q^t.  No.  62598,  U.S.N.M. 

OCHETOSELLA,  new  genus. 

{Ochetos^  small  canal.) 

The  ovicell  is  hyperstomial  and  deeply  embedded  in  the  distal 
zooBciiim.   The  rimule-spiramen  is  replaced  by  a  small  canal  sup- 
52091°~17  4 
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ported  by  a  peristomial  projection.  The  frontal  is  an  olocyst  per- 
forated laterally  by  some  areolae  and  covered  by  a  miiform  pleu- 
rocyst. 

Genotype. — Ochetosella  jacksomca,  new  species. 
Range. — Claibomian,  Jacksonian. 

At  first  glance,  this  genus  appears  close  to  Palmicellaria^  but  this 
is  an  error.  The  large  avicularian  mucro  of  that  genus  is  replaced 
here  by  a  small  canal  which  is  evidently  the  equivalent  of  the  rimule- 
spiramen  of  the  other  genera  of  the  family  Stomachetosellidae. 
When  it  exists,  the  oral  avicularium  is  indeed  in  its  place  in  the  im- 
mediate vicinity  of  the  peristomice  and  of  the  rimule-spiramen. 


Description. — ^The  zoarium  is  free,  erect,  cylindrical,  bifurcated, 
often  anastomosing.  The  zooecia  are  elongated,  distinct,  hexagonal, 
separated  by  a  salient  thread;  the  frontal  is  concave,  bordered  by 
large  areolae,  formed  of  a  thin  olocyst  and  covered  by  a  uniform  and 
finely  granulated  pleurocyst.  The  apertura  is  semilunar  and  invisible 
externally;  the  peristomice  is  very  oblique,  with  undefined  outlines, 
vaguely  triangular.  The  ovicell  is  globular  and  deeply  embedded  in 
the  distal  zooecia.  The  oral  avicularium  is  rare. 


Occurrence. — ^Upper  Claibomian  (Gosport  sand) :  One  mile  south- 
west of  Bockville,  Clarke  County,  Alabama  (very  rare). 

Lower  Jacksonian:  Jackson,  Mississippi  (very  common). 

Middle  Jacksonian: Wilmington,  North  Carolina  (very  common), 
and  various  localities  in  South  Carolina  and  Georgia. 

Type.—C9Ji.  No.  62599,  U.S.N.M. 


The  ovicell  which  is  hyperstomial  and  embedded  in  the  distal 
zooecia  opens  into  the  peristomie.  The  peristome  is  produced  and 
channeled  in  front.  The  operculum  is  (not  universally)  very  thin; 
the  lower  edge  is  straight  or  slightly  curved  inward  and  hardly 
separated  from  the  ectocyst;  the  muscular  attachments  are  usually 
a  ridge  on  the  border.  There  are  very  small  oral  glands  often  partly 
attached  to  the  tentacular  sheath.  Spines. 

This  family  is  a  very  natural  one,  but  unfortunately  our  knowl- 
edge of  the  anatomy  and  embryology  is  too  slight  to  aUow  us  to  fix 
its  exact  limits.  The  development  of  the  peristome  is  one  of  the 
essential  characters;  we  continue  to  employ  the  same  terminology  as 
for  the  preceding  families.    The  orifice  of  the  peristome  is  the 


OCHBTOSELLA  JACKSONICA,  new  specteg. 


Plate  5,  fig.  3. 


[Z5= 1.10-1.20  mm. 


Family  SMITTINIDAE  Levinsen,  1909. 
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peristomice  (secondary  orifice  of  Hincks) ;  it  is  irregular  and  its  out- 
lines are  vague  and  undefined.  The  apertura  is  the  zocecial  orifice 
closed  by  the  operculum;  it  is  not  always  visible  externally.  The 
internal  tube  formed  by  the  development  of  the  peristome  is  the 
peristomie. 

The  calcification  functions  as  in  other  genera.  Nevertheless  the 
pleurocyst  is  a  frequent  occurrence,  and  the  greater  part  of  the  time 
the  two  calcareous  layers  are  separable. 


1880.  Bmittia  Hincks,  British  Marine  Polyzoa,  p.  840  (preoccupied). 
1903.  Bmittina  Nobm an,  Notes  on  tlie  Natural  History  of  East  Finmark, 
Annals  ami  Magazine  Natural  History  (7),  vol.  12,  p.  120. 

In  the  apertura  there  is  a  lyrule  and  two  cardelles.  The  frontal 
is  an  olocyst,  perforated  laterally  with  areolae  and  supporting  a 
granular  or  costulate  pleurocyst.  The  anterior  indentation  of  the 
peristome  contains  an  avicularium  very  often  triangular. 

Genotype. — Smittina  (Lepralia)  reticulata  MacGillivray. 

Range. — ^Lutecian-Becent. 

This  genus  is  represented  in  the  American  Early  Tertiary  by 
14  new  species  and  by  Smittma  tvibulata  Gabb  and  Horn,  1862, 
from  the  Vicksburgian,  S.  stromhecki  Eeuss,  1866,  from  the  Middle 
and  Upper  Jacksonian,  and  S.  angulaia  Reuss,  1866,  from  the  Jack- 
sonian  and  Vicksburgian. 


(PlagioSj  transverse,  referring  to  the  zooecial  arrangement.) 

The  ovicell  opens  into  the  peristomie.  The  frontal  is  a  tremocyst. 
The  avicularium  is  placed  in  the  peristomie.  The  zooecia  are  oriented 
transversally  to  the  zoarial  fronds. 

Genotype. — Plagiosmittia  regularise  new  species.  Jacksonian. 

This  genus  differs  little  from  Porella  Gray,  1848,  in  the  nature  of 
its  functions.  The  difference  lies  in  the  irregularity  of  the  place  of 
the  median  avicularium  and  in  the  disposition  of  the  zooecia  on  the 
fronds.  Possibly  it  should  be  considered  only  a  subgenus. 


Description. — ^The  zoarium  is  bilamellar;  the  fronds  are  flat,  nar- 
row bifurcated.  The  zocecia  are  much  elongated,  distinct,  separated 
by  a  thread  or  a  furrow,  and  are  much  narrowed  proximally.  The 
frontal  is  flat  or  little  convex,  and  formed  of  a  tremocyst  with  nu- 
merous crowded  pores.  The  peristome  is  thin,  salient ;  the  aperture 


Genns  SMITTINA  Norman,  1903. 


PLAGIOSMITTIA,  new  genus. 


PLAGIOSlirmA  REGULARIS.  new  tpecid. 


Plate  5,  fig.  4. 
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is  semilunar,  with  a  very  concave  proximal  border;  the  peristomice  is 
irregular,  but  it  often  contains  a  false  rimule  limited  by  the  avicu- 
larium.  The  ovicell  is  globular,  little  salient;  it  is  formed  of  a  large 
circular  area  with  small  numerous  pores,  surroimded  by  an  impromi- 
nent  smooth  collar;  it  is  embedded  in  the  distal  zocBcia  and  opens 
into  the  peristomie.  The  avicularium  is  peristomial,  placed  more  or 
less  laterally ;  the  mandible  moves  in  the  peristomie. 

Occurrence. — ^Middle  Jacksonian:  Wilmington,  North  Carolina 
(common). 

Upper  Jacksonian  (Ocala  limestone) :  Old  factory,  one-half  mile 
above  Bainbridge,  Georgia  (rare). 

Yicksburgian :  Salt  Mountain,  5  miles  south  of  Jackson,  Alabama 
(very  rare). 


1880.  Mucronella  Hincks,  British  Marine  Polyzoa,  p.  360. 

The  frontal  is  surrounded  by  areolae  and  covered  by  a  pleurocyst, 
costulate  or  granular.  There  is  a  lyrule,  and  often  some  cardelles,  in 
the  peristomice  inferiorly. 

Genotype. — Mucronella  (Leprafda)  peachi  Jolmston,  1847. 

Range, — J  acksonian-Eecent. 

The  limits  of  this  genus  were  rigorously  established  in  1904  by 
Waters.  It  differs  from  Srrdttina  in  the  replacement  of  the  avicu- 
larium by  a  mucro ;  that  is  to  say,  by  an  organ  which  we  know  to  be 
almost  equivalent.  Several  new  species  are  known  in  our  American 
Early  Tertiary. 


1886.  Rhamphoatomella  Lorenz,  Bryozoen  von  Jan  Mayen,  Die  Oester- 
reichische  Polarstation,  Jan  Mayen,  vol.  3,  p.  11. 

The  operculum  closes  the  ovicell,  which  is  hyperstomial ;  it  is  thin 
and  delicate,  but  there  is  a  raised  circular  ridge.  There  is  a  very 
narrow  lyrule  before  an  asymmetrical  sinus.  The  frontal  is  an 
olocyst  with  costules.  Before  the  orifice  of  the  ovicell,  and  at  the 
same  height,  there  is  a  very  large  avicularium,  oblique,  salient,  and 
placed  eccentrically.  Eighteen  tentacles.  The  oral  glands  are  much 
developed. 

Genotype. — Rhamphostomella  costata  Hincks,  1889. 
R(mge. — ^Priabonian-Recent. 

A  new  variety  of  Rhamphostomella  hrendolends  Waters,  1891, 
and  two  new  species  occur  in  the  American  Eocene. 


Cat.  No.  62600,  U.S.N.M. 


Genus  MUCRONELLA  Hincks,  1880. 


Genus  RHAMPHOSTOMELLA  Lorenz,  1886. 
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CTSTISELLA,  new  genus. 

{Cystis^  bladder,  pouch.) 

The  frontal  is  an  olocyst.  It  bears  a  very  wide  avicularian  cham- 
ber in  which  there  is  a  pair  of  large  glands.  The  mandibles  have 
a  lucida  in  the  middle.  (Waters). 

Genotype. — CystiseUa  (Porella)  aaccata  Busk,  1856. 

Range. — Midwayan-Recent. 

"  In  Porella  saccata  it  [the  ovicell]  is  many-layered,  as  thin  cal- 
careous layers,  presumably  gymnocyst  [our  olocyst]  layers,  con- 
tinually grow  over  the  ocecium,  not  only  from  the  distal  zocecium 
but  also  from  the  two  neighboring  zooecia,  and  we  can  see,  as  a  rule, 
three,  distinctly  separated,  thin  covering  plates  on  their  surface."  * 

CTSTISBLLA  HmWAYANICA.  new  specteg. 

Plate  5,  fig.  6. 

Description. — The  zoarium  incrusts  shells.  The  zooecia  are  dis- 
tinct, somewhat  elongated,  hexagonal,  separated  by  a  furrow  or  a 
thin  salient  thread ;  the  frontal  is  very  convex  and  very  finely  granu- 
lated. The  peristome  is  thin,  little  salient  in  its  distal  part;  it  bears 
some  spines ;  the  peristomice  is  elliptical  and  deformed  inf eriorly  by 
the  avicularium.  The  avicularium  forms  a  long  chamber,  median 
and  conical;  its  orifice  is  little  circular  and  turned  toward  the 
apertura. 

Meamrementa. — ^Peristomice  ^  ?  '^^^ 

\  lpe=0.14:  mm. 

Zo(Bciaf^^=^'*^"^- 
[  Zs=0.30mm. 

Occurance. — Midwayan  (Clayton  limestone) :  Luveme,  Crenshaw 
County,  Alabama  (very  rare). 

One  mile  west  of  Fort  Gaines,  Georgia  (rare). 
Type.— C^t.  No.  62902,  XJ.S.N.M. 

Genns  PORELLA  Gray,  1848. 

1848.  Porella  Gray,  List  of  British  Animals  in  collection  British  Museum. 
Centroniae,  pp.  127,  148. 

The  ovicell  opens  into  the  peristomie;  it  is  porous,  imbedded  in 
the  distal  zocecium.  The  apertura  is  semilunar.  Neither  lyrule  nor 
cardelles.  The  operculum  is  almost  straight  in  its  proximal  part, 
with  rounded  comers;  there  is  a  muscular  prominence  a  little  dis- 
tance from  the  edge.  In  front  of  the  apertura  there  is  an  avicu- 
larium; the  mandible  is  semicircular  and  has  well-marked  thickenings 

1  Levlnsen,  Morphological  and  Systematic  Studies  on  the  Cheilostomatous  Bryosoa,  p.  336. 
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formed  of  diagonal  bars.  The  frontal  is  a  tremocyst  with  tnbuks. 
Twenty  tentacles. 

Genotype. — PareUa  (MiUepara)  cervicamis  Pallas,  1766. 

Banffe. — ^Lutecian-Becent 

This  genus  differs  from  Smittina  only  in  the  calcification;  the 
tremocyst  replaces  the  pleurocyst  There  are,  however,  some  other 
secondary  differences.  The  mandible  of  the  avicularimn  is  semi- 
circular; it  is  generally  (but  not  universally)  triangular  in  SmitHryL 

This  is  a  prolific  genus  in  the  Early  Tertiary  of  North  America, 
15  new  species  being  known,  represented  in  most  cases  by  abundant 
specimens. 

Genus  UMBONULA  Hincks,  18S0. 

1880.  TJmhonvla  Hinck,  British  Marine  Polyzoa,  p.  3ia 

There  is  neither  lyrule  nor  cardelles.  The  apertura  is  suborbi- 
cular.  The  ovicell  is  hyperstomial  and  opens  largely  above  the  aper- 
tura. The  frontal  is  a  pleurocyst  with  costules  surrounded  by  areo- 
lae. A  prominent  umbo  immediately  below  the  mouth,  supporting 
an  avicularium. 

Genotype. — Umbonvla  (CeUepora)  verrucosa  Esper,  1791. 

Range, — Lutecian-Becent.  Represented  by  two  species  in  the 
Vicksburgian  of  Alabama. 

Genus  PHOCEANA  Jollien,  1903. 

1903.  Phoceana  Jullien,  Bryozoalres  provenant  des  Oampagnes  de  rHinm- 
delle,  p.  107. 

The  apertura  is  semicircular  with  poster  slightly  concave;  it  is 
deprived  of  cardelles  and  bears  a  pseudolyrule  formed  by  the  eleva- 
tion of  the  peristomial  wall.  The  operculum  bears  a  chitinous  mural 
rim  incomplete  at  the  level  of  the  convexity  of  the  upper  border  and 
little  removed  from  the  lateral  borders. 

Genotype. — Phoceana  colunmaris  Jullien,  1903. 

Range. — Jacksonian-Becent 

HIPPADENEULA,  new  geniia. 

{Aden^  gland.) 

The  frontal  is  a  pleurocyst  surrounded  by  areolae.  The  apertura 
bears  two  cardelles.  The  mandibles  have  a  lucida  in  the  middle.  The 
avicularian  chamber  shows  a  double  ^andlike  body  and  the  pro- 
toplasmic mass. 

Genotype.— BippadeneUa  (Flustra)  margaritifera  Quoy  and  Gay- 
mard,  1833.  Becent 

It  seems  to  us  that  it  would  be  better  to  classify  this  genus  in  the 
Hippoporinae,  although  all  the  authors  are  agreed  in  considering 
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the  genotype  as  belonging  to  the  genus  PoreUa;  we  can  not  maintain 
it  there,  the  frontal  being  a  pleurocyst  and  the  apertura  bearing 
cai'delles. 


The  ovicell  is  hyperstomial,  much  immersed  in  the  distal  zooecium ; 
it  is  largely  open  into  the  peristomie.  The  zoarium  is  generally 
reticulate ;  the  dorsal  face  presents  some  projections  or  vibices  with- 
out connection  with  zooecia  and  contains  interiorly  some  keno- 
zooecia  (lacunae  of  Waters)  more  or  less  numerous  and  elongated. 
The  reteporidan  pore  placed  in  front  of  the  apertura  is  according 
to  its  situation  an  ascopore  or  a  spiramen;  11  to  16  tentacles. 


1859.   Retepora  Impesiato,  DeU'  historia  naturale,  book  28. 

"  This  group  has  a  fissure  in  the  ovicell.  The  proximal  edge  of  the 
operculum  is  nearly  straight,  and  very  similar  throughout  this 
group;  labial  avicularia  occur  in  some  but  not  in  all.  The  oral 
glands  ar4  very  well  developed"  (Waters).  The  reteporidan  pore 
is  a  spiramen. 

Genotype. — Retepora  ceKulosa  Linnseus-Smitt,  1867. 

Range. — Jacksonian-Recent. 


{Hippos^  horse,  referring  to  the  horseshoe  shape  of  the  apertura.) 

The  ovicell  is  widely  open.  There  is  neither  labial  avicularium 
nor  reteporidan  pore.  The  operculum  is  contracted  in  the  middle, 
having  long  bands  at  the  sides  for  the  muscular  attachments;  the 
proximal  edge  is  not  straight.  The  apertura  has  two  cardelles. 

Genotype. — HippeUozoon  {Retepora)  novezelandiae  Waters,  1894. 
Eecent. 


The  ovicell  is  widely  open  and  provided  with  a  semicircular  slit. 
It  has  neither  labial  avicularium  nor  reteporidan  pore.  The  oper- 
culum has  a  broad  thickened  border;  the  proximal  edge  is  not 
straight.   The  poster  of  the  apertura  bears  a  wide  little  deep  sinus. 

Genotype. — SchizeUozoon  {Retepora)  imperati  Busk,  1884.  Recent. 

The  spiramen  (reteporidan  pore  of  Waters)  is  replaced  by  a 
pseudospiramen  which  is  a  groove  in  the  proximal  lip  of  the  peri- 
stomice. 


Family  RETEPORIDAE  Smitt,  1867. 


Genus  RETEPORA  Imperato^  1859. 


HIPPELLOZOON,  new  genus. 


SCHIZELLOZOON,  new  genus. 


{Schizos^  slit). 
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TRIPHTLLOZOON,  new  genus. 

{Triphyllonj  trifoliate,  alluding  to  the  trifoliate  ovicelL) 

"  The  ovicell  has  a  *  trifoliate  stigma.'  There  is  generally  a  minute 
avicularium  on  the  lip  to  one  side.  The  opereula  generally  are  fairly 
similar  with  a  nearly  straight  proximal  edge,  and  in  shape  rather 
wider  than  long,  with  the  muscular  attachments  rather  high  up  and 
near  the  border.  Apparently  all  have  the  labial  pore  which  is  often 
the  end  of  a  long  tube  opening  into  the  zocecium  (=ascopore)  proxi- 
mally  to  the  operculum"  (Waters). 

Oenotype. — Triphyllozoon  (Retepora)  monUiferum  SlacGillivray, 
1860.  Recent 

Genus  RHYNCHOZOON  Hincks,  189L 

1881.  Rhynchopora  Hincks,  British  Marine  Polyzoa,  p.  385.  (Preoccupied, 
replaced  by  Rhynchozoon  in  1801.) 

"  This  genus  seems  to  be  characterized  by  the  possession  of  a  more 
or  less  well-developed  sinus  on  the  apertura,  by  its  ovicell  which  has 
an  entire  frontal  surface,  and  is  provided  with  an  incomplete  ooecial 
cover,  and  by  the  possession  of  pore-chambers  (dietellae.)''  (Levin- 
een.) 

Genotype. — Rhynchozoon  (Lepralia)  hispinosa  Johnston,  1849. 
Kecent 

Genus  SCHIZOTHECA  Hincks*  1877. 

1877.  Bchizotheca  Hincks,  On  British  Polyzoa,  pt.  2,  Classification,  Annals 
Magazine  Natural  History  (4),  vol.  20,  p.  528;  1880,  British  Biarlne 
Polyzoa,  p.  283. 

"2kxBcia  with  a  suborbicular  primary  orifice,  the  lower  margin 
sinuated;  the  secondary  orifice  raised,  tubular,  notched  in  front. 
Ovicell  terminal,  with  a  fissure  in  the  front  wall,  never  closed  by  the 
operculum." 

Genotype. — ScMzotheca  {Lepralia)  fsaa  Busk,  1856.  Eecent. 
Levinsen  classified  this  genus  in  the  Beteporidae,  where  we  also 
believe  it  better  placed. 

Family  GALEOPSIDAE  JuUien,  1903. 

The  ovicell  is  hyperstomial  and  opens  into  the  peristcnnie  above 
the  operculum.  A  spiramen  introduces  into  the  peristomie  the  wa- 
ter destined  afterwards  for  the  compensatrix. 

In  the  family  of  the  Adeonidae  as  in  that  of  the  Beteporidae  this 
spiramen  also  exists;  it  is  in  evident  relation  with  the  hydrostatic 
system;  it  might  have  another  use,  another  functicoi  unfortunately 
still  unknown.  It  is  not  possible,  for  example,  to  compare  the  size 
of  the  spiramen  of  Galeopsis  with  the  smallness  of  the  orifice  of  the 
compensatrix  simply  closed  by  a  rimule  or  by  a  poster  of  an  oper- 
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culum.  On  the  other  hand,  it  is  quite  frequent  to  find  on  the  same 
zoarium  some  zooecia  deprived  of  spiramen,  and  which  nevertheless 
are  still  living  and  contain  a  polypide. 

Genus  GALEOPSIS  Jaliien,  1903. 

190S.  Galeopsis  Jullien,  Bryozoa  provenant  des  Campagnes  de  Vllirondelley 
p.  94. 

The  spiramen  is  very  large  and  salient.   The  apertura  has  two 
cardelles.    The  frontal  is  a  tremoeyst  or  an  olocyst. 
Gertotype. — Galeopsis  rabidus  Jullien,  1903. 
Range. — ^Maestrichtian-Kecent. 

Several  new  species  of  this  well-marked  genus  are  known  in  the 
American  Early  Eocene. 


SCmZAROPSIS,  new  genus. 

{Schizos^  slit;  opsis^  appearance.) 

The  apertura  bears  a  straight  proximal  border  notched  by  a  small 
rectilinear  rimule.  The  frontal  is  garnished  laterally  with  areolae ; 
it  is  formed  of  a  very  finely  granulated  pleurocyst  placed  on  a  thick 
olocyst.   The  spiramen  is  almost  as  large  as  the  peristomice. 

Genotype. — Schizaropsis  convexa,  new  species.  Jacksonian. 


SCmZASOPSIS  CONVEXA.  new  ipedes. 

Plate  5,  fig.  7. 

Description. — ^The  zoarium  incrusts  oysters;  the  zooecia  are  grouped 
in  linear  longitudinal  lines.  The  zooecia  are  distinct,  a  little  elon- 
gated, elliptical,  or  rectangular;  the  frontal  is  very  convex,  smooth, 
or  very  finely  granular,  bordered  laterally  with  six  large  widely 
spaced  areolae.  The  apertura  is  formed  of  a  semilunar  anter  and  of 
a  straight  proximal  border  notched  by  a  small  rectilinear  rimule. 
The  spiramen  is  elliptical,  transverse,  placed  on  the  exterior  peris- 
tomie,  almost  as  wide  as  the  peristomice.  The  ovicell  is  globular, 
salient,  smooth ;  it  is  hyperstomial  and  opens  by  a  very  large  orifice 
above  the  apertura  and  opposite  the  spiramen.  Two  small  triangular 
avicularia  are  placed  symmetrically  on  each  side  of  the  apertura. 

Measurements. — Apertura  (without  ri^^l®)|^Zo  q7  mm 

fZs=0.35-0.50  mm. 
ZocBciaj^^  ^0.30  mm. 

Variations. — ^The  young  zooecia  have  no  superior  arch  and  are 
deprived  of  spiramen.  On  the  adult  zooecia  when  the  superior  arch 
is  not  formed  the  lateral  lips  of  the  peristomie  limit  a  rimule-spira- 
men.  The  lateral  areolae  are  little  visible  because  of  the  very  large 
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conTexity  of  the  frontal;  they  are  quite  apparait  when  the  prepara- 
tion is  properly  inclined. 

The  spiramen  is  little  visible  in  perspective  because  it  is  in  a  plane 
almost  perpendicular  to  the  zooecial  plane. 

Occurrence. — ^Lower  Jacksonian:  Jackson,  Mississippi  (rare). 

Type.— C^t.  No.  62603,  U.S.N.M. 

Genus  HASWBLLIA  Dusk,  1884. 

1884.  Haswellia  Busk,  Report  on  the  Polyzoa  coUected  by  H.  M.  S. 
Challenger^  pt  1,  p.  171. 

The  apertura  has  its  proximal  border  notched  by  a  very  wide 
rimule  not  separated  from  the  anter.  The  frontal  is  a  very  thick 
tremocyst.  The  spiramen  is  a  small  salient  tube.  The  zoarium  is 
cylindrical. 

Genotype. — HasweUia  {Myriozown)  auatraliensis  Haswell,  1880. 
Range. — ^Tongrian-Recent. 


The  zooBcia  are  disposed  only  on  one  side  of  the  zoarium;  the 
dorsal  bears  only  avicularia.  The  frontal  and  the  dorsal  are  of  the 
same  nature  and  are  formed  of  a  tremocyst  with  sulci. 

Genotype. — Porina  proboscidea  Waters,  1888.  Range :  J acksonian- 
Recent. 

This  new  genus  is  zoarial;  no  distinct  zooecial  function  separates 
it  from  HasweUicu  Nevertheless  it  has  some  important  zoarial  func- 
tions susceptible  of  giving  generic  characters;  the  very  constant 
presence  of  small  dorsal  avicularia  seems  to  be  a  very  good  character. 
The  recent  specimens  are  extremely  rare  and  it  is  still  not  possible 
to  study  them  in  detail.  Species  of  both  HasweUia  and  Semihas- 
weUia  occur  in  the  Jacksimian  of  the  Southern  States. 


1881.  OigatUopora  Rmixr,  Zoological  coUections  made  daring  survey  of 
H.  M.  S.  Alert.  Proceedings  Zoological  Society  London,  p.  47. 

The  apertura  bears  a  rimule.   The  frontal  is  an  olocyst.  The 
spiramen  is  inconstant ;  it  is  almost  as  large  as  the  apertura. 
Genotype. — Gigantopara  lynchaides  Ridley,  1881. 
Rcmge. — Jacksonian-Recent. 


1884.  Gephyrophora  Busk,  Report  on  the  Polyzoa  collected  by  H.  M.  S. 
Challenger,  pt  1,  p.  67. 

The  apertura  nears  a  proximal  rimule.  The  frontal  is  a  tremocyst 
Genotype. — Gephyrophora  pdymorpha  Busk,  1884. 
Range. — Tongrian-Recent. 


SEMIHASWELLIA,  new  genus. 


Genus  GIGANTOPORA  Ridley,  1881. 


Genns  GEPHYROPHORA  Busk,  1884. 
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Genus  TESSARADOMA  Norman,  1868. 

1868.  Tesmradoma  Norman,  Report  38th  Meeting,  British  Association  for 
the  Advancement  of  Science,  p.  309. 

The  apertura  is  provided  with  cardelles.  The  frontal  is  surrounded 
by  areolae  and  covered  by  a  pleurocyst.  The  spiramen  opens  at  the 
level  of  the  operculum.  The  operculum  in  opening  closes  the  spira- 
men. 

Genotype, — Tesstwadoma  (Pustulopora)  grcunle  Sars,  1850. 
Range. — J  acksonian-Becent. 

In  spite  of  JuUien's  observations,  the  exact  nature  of  the  spiramen 
is  still  doubtful;  its  place  and  its  function  are  not  yet  elucidated. 
Several  species  referred  to  this  genus  occur  in  the  American  Jack- 
sonian. 

TREMOTOICHOS,  new  genus. 

{Trerruij  opening;  toichos^  wall.) 

The  frontal  and  the  dorsal  are  tremocysts  with  sulci.  The  spira- 
men opens  interiorly  at  the  level  of  the  operculum;  exteriorly  it  is 
distant  from  the  peristomice  and  almost  never  placed  on  the  median 
axis  of  the  zocecia. 

Genotype. — Tremotoichoa  rectifurccBtvm^  new  species.  Jacksonian. 

This  genus  possesses  all  the  characters  of  SewihasweTlia;  the  dif- 
ference is  little  perceptible  and  consists  solely  in  the  place  of  the 
spiramen.  As  the  latter  does  not  appear  to  exercise  the  same  physio- 
logical function  (according  to  JuUien)  as  in  SemihasweUia,  we 
believe  it  necessary  to  create  a  new  genus. 

TREMOTOICHOS  BECTIFURCATUM,  new  spedee. 

Plate  6,  fig.  1. 

Description. — ^The  zoarium  is  free,  subcylindrical,  branched  almost 
at  a  right  angle.  The  dorsal  is  very  thick ;  deprived  of  avicularia  and 
formed  of  a  tremocyst  with  tubules  and  with  sulci.  The  zooecia  are 
indistinct ;  the  frontal  is  a  tremocyst  with  sulci  placed  on  an  olocyst 
with  very  small  perforations.  The  peristome  is  salient,  perpendicu- 
lar to  the  zoarial  plane,  thick,  and  provided  with  a  small  proximal 
avicularium;  the  peristomice  is  orbicular.  The  spiramen  is  a  pore  of 
the  frontal  placed  on  the  right  or  left  of  the  median  axis  and  distant 
from  the  peristomice. 

Measurements. — Peristomice  |^^^~"a 

I  lpe=0.10  mm. 

Zooecia — Lz=0.70  mm. 

Variaiions.— The  spiramen  is  not  always  apparent;  it  is  confused 

with  the  tremopores.   The  peristome  of  the  young  zooecia  is  thin. 
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The  sulci  are  not  always  apparent  on  the  dorsal.  The  peristome  may  i 
bear  two  small  avicularia.   The  branches  are  sometimes  quite  close 
together.  1 

Occurrence. — ^Middle  Jacksonian:  Wilmington,  North  Carolina  ! 
(very  common),  near  Lenuds  Ferry,  South  Carolina  (very  common).  | 

Upper  Jacksonian  (Ocala  limestone) :  Chipola  Eiver,  east  of  Ma-  i 
rianna,  Jackson  County,  Florida  (rare).  , 

Type.— Cfit.  No.  62606,  U.S.N.M.  j 

Family  HIPPOPODINIDAE  Levinsen,  1909. 

The  frontal  is  calcified.   The  ovicell  is  endozooecial.  ' 
We  have  extended  the  meaning  of  Levinsen's  definition  since  we  ' 
include  in  this  family  all  the  species  provided  with  an  endozooecial 
ovicell.   Evidently  we  can  not  aflSrm  that  they  all  have  the  same 
larva;  but  the  identity  of  the  ovicell  implies  that  the  larvae  are  at 
least  closely  related. 

The  known  genera  of  this  family,  all  represented  in  American 
strata,  are  as  follows: 

Chetlopora  Levinsen,  1909. 
Hippopodina  Levinsen,  1909. 
Metrarccbdotos  Canu,  1914. 
Watersipora  Neviani,  1895. 


1900.  CheUopora  Lsvinsen,  Morphological  and  Systematic  Stndies  on  tho 
Ghellostomatous  Bryozoa,  p.  353. 

The  frontal  is  a  tremocyst  with  pores  in  quincunx  not  separable 
from  the  olocyst  subjacent  and  perforated  with  very  small  corre- 
sponding pores.  Two  dietellae.  "  The  distal  wall  has  no  expansion 
partly  separating  the  ovicell  from  the  zocecium;  multiporous  sep- 
tulae;  peristome  present  in  the  fom  of  a  liplike  projection.'* 
(Levinsen,  1909.) 

Genotype. — CheUopora  (Leprdlia)  sincera  Smitt,  1867. 

Range, — ^Aquia-Recent. 

CheUopora  (Lepralia)  lahiosa  Ulrich,  1901,  and  nine  new  species 
represent  this  genus  in  the  early  Tertiary  of  America. 


1909.  Hippopodina  Levinsen,  Morphological  and  Systematic  Studies  on  the 
Chellostomatous  Bryosoa,  p.  353. 

The  apertura  is  provided  with  two  cardelles.  The  frontal  is  a 
tremocyst  placed  on  a  finely  perforated  and  very  thin  olocyst.  The 
ovicell  is  endozooecial.   "The  horizontal  part  of  the  distal  wall  is 


Genns  CHEILOPORA  Levinsen,  1909. 


Genus  HIPPOPODINA  Levinsen,  1909. 
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continued  into  an  expansion  which  forms  a  partial  partition  be- 
tween the  ovicell  and  the  zocecium;  uniporous  septulae;  no  peris- 
tome."   (Levinsen,  1909.) 

Genotype. — Hippopodina  (Lepralia)  feegensis  Busk,  1884. 

Banff  e. — J  acksonian-Kecent. 

HIPPOPODINA  VIBRACULIFERA,  new  ipedci. 

Plate  5,  fig.  8. 

Description. — The  zoarium  is  free,  bilamellar;  the  two  lamellae 
back  to  back  are  easily  separated.  The  zooecia  are  elongated,  large, 
hexagonal;  the  frontal  is  convex  and  formed  of  a  tremocyst  with 
very  numerous  pores  placed  on  a  very  finely  perforated  olocyst  from 
which  it  is  separable.  The  apertura  is  formed  of  a  very  large  orbic- 
ular anter  and  of  a  narrower  poster  with  proximal  lip  straight  and 
denticulated ;  the  vestibular  arch  is  clearly  visible.  The  endozooecial 
ovicell  is  immense  and  takes  the  place  of  a  zocecium;  it  is  convex 
and  perforated  with  tremopores ;  the  apertura  of  the  ovarian  zooecia 
is  much  larger.  Two  auriculate  vibracula  are  placed  symmetrically 
on  the  distal  part  of  the  zooecia. 

A^^=0.25  mm. 
Za=0.28  mm. 
A^j=0.25  mm. 
Ztf=0.35  mm. 
Zs=0.90-1.10mm. 
Z0=O.8O-l.OOnmi. 


Medsurementa. — Apertura  of  ordinary  zooecia 
Apertura  of  ovarian  zooecia 
Zooecia 


Occurrence. — Middle  Jacksonian:  Wilmington,  North  Carolina 
(common). 

Upper  Jacksonian  (Ocala  limestone) :  Old  factory,  1^  miles  above 
Bainbridge,  Georgia  (rare). 
Type.— Cfii  No.  62604,  U.S.N.M. 

Genus  METRARABDOTOS  Cann,  1914. 

1914.  Metrarabdotos  Canu,  Les  Bryozolres  fosslles  Sud-Ouest  France.  Bul- 
letin Societe  Geologique  France,  ser.  3,  vol.  14,  p.  472. 

The  ovicell  is  endozooecial.  The  apertura  is  semilunar,  with  a 
rimule  and  lyrule.  The  frontal  is  surrounded  with  lateral  areolae 
and  formed  of  an  olocyst  surmounted  by  a  pleurocyst. 

Genotype. — Metrarabdotos  {Eschara)  monthferum  Milne-Ed- 
wards, 1838. 

Range. — ^Priabonian-Astian. 

The  genotype  is  a  common  and  characteristic  Vicksburgian  fossil 
of  the  Southern  States. 
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Genus  WATERSIPORA  Neyuuii,  1895. 

895.  Water Hpora  Neviaki,  Briozol  neozoic!  di  alcune  locality  d'  Italia, 
Bolletino  delia  SocietA  Romana  per  gli  Stadi  Zoologid,  pt.  2,  toL  4, 
p.  231. 

The  operculum  is  membranous  or  very  slightly  chitinous  on  the 
borders;  it  exhibits  a  chitinous  axial  band  of  a  brown  color  marking 
out  from  the  rest  of  the  operculum  two  lateral  spaces  which  are 
clearer  and  which  correspond  to  the  two  powerful  cardelles  borne  by 
the  zo<Bcial  orifice.   The  frontal  is  a  tremocyst. 

Genotype, — Watersipora  (Leprdlia)  cucuUata  (Busk,  1853),  va- 
riety labioea  Calvet,  1903. 

Range. — ^Helvetian-Recent.  One  new  species  in  the  Upper  Jack- 
sonian. 

Family  TUBUCELLARHDAE  Busk,  1884. 

The  zocecia  have  no  spines ;  their  frontal  is  formed  of  long  tremo- 
cystal  tubules  surmounting  a  thin  perforated  olocyst.  The  septulae 
are  numerous,  scattered,  and  multiporous.  The  ovicell  is  peristomi- 
ale,  being  formed  by  a  great  expansion  of  the  peristomie  which  is 
always  very  long.  The  frontal  bears  an  ascopore  opening  into  the 
compensatrix. 

The  zoarium  is  free,  unilamellar,  bilamellar,  or  cylindricaL  It  is 
often  articulated  and  radicellated.  The  articulated  zoarium  gen- 
erally lives  among  algae,  the  mobility  and  flexibility  of  which  it  must 
share. 

Key  to  genera, 

Zoarinm  articulated.    No  avlcularia  Tuhucellaria. 

Zoarium,  fixed,  biamellar.   Avicalarla  very  rare  TuhuceUa, 

Zoarium  unilamellar.   Avlcularia  on  each  zooecium  7«&iporeIto. 

Genus  TUBUCELLARIA  D'Orbignj,  1852. 

1852.  Tuhucellaria  D'Oebigny,  Paleontologie  francalse,  Terrain  Cretace, 
vol.  5,  p.  335. 

The  zoarium  is  articulated  and  radicellated.  The  operculum  is  sim- 
ple and  separable.  No  vestibular  arch,  no  avicularia. 

Oenotype. — TvbuceUaria  (CeUaria)  cereoides  Ellis  and  Solander, 
1786. 

Range. — Lutecian — Recent.  Four  new  species  in  the  Eocene  and 
Oligocene  of  America. 

TUBUCELLA,  new  genus  or  sabgenus. 

The  zoarium  is  free,  bilamellar,  firmly  attached,  rigid.  The  avicu- 
laria are  very  rare.  The  peristomiale  is  equal  to  the  frontal. 

Genotype. — Tuhucella  (Eschara)  marrullaria  Milne-Edwards,  1836. 
Range. — Lutecian-Jacksonian. 
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TUBUCBLLA  MONIUFESA.  ww  specteg. 

Plate  5,  fig.  9. 

Description. — ^The  zoarium  is  free ;  the  two  lamellae  are  placed  back 
to  back  and  intimately  joined;  the  fronds  are  broad^  compressed, 
distorted,  and  branching.  The  zooecia  are  much  elongated,  fusiform, 
little  distinct,  surrounded  by  a  collar  of  large  pores;  the  frontal  and 
the  peristomiale  are  of  equal  length,  separated  by  the  ascopore  and 
perforated  with  small  hexagonal  pores.  The  peristome  is  salient, 
thick,  oblique.  The  avicularia  are  very  rare,  large,  transverse,  ellip- 
tical, with  two  denticles  for  a  pivot. 

^      ^      .  fZa=0.90-1.00  mm. 
Measurements. — ZoceciaK  , 

I  Za=0.32  mm 

Variations. — The  zooecia  are  very  constant  in  their  exterior  aspect. 
The  larger  pores  surround  the  peristomiale  and  are  three  times  larger 
than  the  others. 

Certain  fronds  bear  some  zooecia,  closed,  not  by  the  olocyst,  but  by 
the  tremocyst,  the  tubules  of  which  have  encroached  upon  the  peri- 
stome. The  physiological  function  of  these  zooecia  is  unknown. 

The  avicularia  are  scattered,  are  very  large,  and  form  a  very  large 
frontal,  the  origin  of  which  is  one  of  the  lateral  pores  of  the  peri- 
stomiale. 

Occurrence. — ^Middle  Jacksonian:  Wilmington,  North  Carolina 
(common). 
Eutaw  Springs,  South  Carolina  (rare). 
Type.— Ctit.  No.  62605,  N.S.N.M. 

Geniu  TUBIPORELLA  Lerfaisen,  1909. 

1909.  Tubiporella  Levinsen,  Morphological  and  Systematic  Studies  on  the 
Ghellostomatons  Bryozoa,  p.  204. 

A  membranous  opercular  valve.  A  vestibular  arch ;  each  zooecium 
with  one  or  two  avicularia  at  the  height  of  the  ascopore.  The  colony 
occurs  as  a  free  foliaceous  expansion,  with  a  single  layer  of  zooecia 
(Levinsen). 

Genotype. — TuhiporeUa  (Lepralia)  magnirostris  MacGillivray, 
1882. 

Range. — ^Miocene-Recent. 

Family  CATENICELUDAE  Busk,  1852. 

CATENICBLLA  SUBSEPTENTRIONALIS,  new  ipeciM. 

Plate  5,  fig.  5. 

The  Catenicellidae  are  bryozoa  peculiar  to  the  southern  hemis- 
phere. They  abound  in  the  recent  seas  off  Australia,  and  their  fossil 

Digitized  by  Google 


64 


BULLETIN  96,  UNITED  STATES  NATIONAL  MUSEUM. 


forms  are  frequent  in  the  same  region.  However,  Waters  discovered 
in  the  Priabonian  of  the  Vicentin  *  two  species  having  some  aflSnities 
with  this  family;  namely  Catenketta  aeptentrionalia  Waters  1891, 
and  C.  continua  Waters,  1891.  According  to  Waters*  the  latter 
species  is  a  Vittaticella  and  the  first  belongs  to  a  new  genus. 

The  single  and  unique  fragment  found  in  America  is  very  close 
to  Catenicella  septentrioncHia  Waters,  1891.  It  differs  from  it  in 
its  somewhat  larger  micrometric  dimensions,  more  closely  arranged 
frontal  pores,  and  in  the  presence  of  a  small,  oral  avicularium. 

Occurrence, — ^Vicksburgian;  Salt  Mountain,  5  miles  south  of  Jack- 
son, Alabama.   (Very  rare.) 


The  zooecia  are  provided  with  a  compensatrix,  but  are  devoid  of 
spines  and  oral  glands.  The  areolae  are  always  closed  and  exca- 
vated out  of  the  wall  substance  itself.  The  frontal  is  composed  of 
an  olocyst  covered  by  a  very  thick  pleurocyst.  The  operculum 
opens  at  the  bottom  of  a  peristomie.  The  female  zooecia  are  of  the 
kind  termed  gonoecia  and  are  often  larger  than  the  others;  they  con- 
tain an  ovicell  sac  in  which  the  embryo  is  developed.  The  septulae 
are  numerous,  placed  in  linear  rows,  arranged  to  correspond  to  the 
areolae.  The  avicularia  are  frontal  or  interzooecial ;  the  latter  have 
no  pivot. 


1893.  Meniscopora  Greoost,  British  Palaeogene  Bryozoa,  TranGactions 
Zoological  Society  of  London,  p.  260. 

The  zooecia  are  trimorphic.  The  normal  axial  zooecia  have  an 
external  aperture  straighter  than  that  of  the  marginal  zoopcia;  the 
aperture  is  formed  of  a  semilunar  anterior  and  of  a  very  concave 
posterior  part.  The  gonoecia  are  larger  than  the  ordinary  zocecia 
and  their  aperture  is  of  different  form.  The  peristomie  is  of  slight 
depth.  Interzooecial  avicularia  are  rare.  Certain  lateral  areolae 
are  transformed  into  small  frontal  avicularia. 

Genotype. — Meniscopora  higibhera  Gregory,  1892. 

Range. — Thanetian-Helvetian. 

Meniscopora  (Lepralia)  suhplana  Ulrich,  1901,  from  the  Lower 
Eocene  (Aquia)  of  Maryland  and  one  new  species  from  the  Vicks- 
burgian  of  Mississippi  represent  this  genus  in  the  United  States. 

1  North  Italian  Bryozoa,  Quarterly  Journal  Geological  Society  London,  vol.  47,  1891, 
p.  5,  pi.  1,  ngs.  l-«. 
>  Marine  Fauna  Zanzibar,  Proceedings  Zoological  Society  London,  1013,  p.  488. 


Cat.  No.  62601,  U.S.N.M. 


Family  ADEONIDAE  Jullien,  1903. 


Genus  MENISCOPORA  Gregory,  1893. 
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Genius  BRACEBRIDGIA  MacGiUiyray,  1886. 

1886.  Bracebridgia  MacGiluvray,  Description  of  new  or  little  known 
Polyzoa,  Transactions  Royal  Society  Victoria,  p.  8. 

MacGillivray's  original  description  is  as  follows : 

Zoarium  bilaminate,  erect.  Apertura  subcircular,  straighter  below, 
with  an  internal  denticle;  peristome  thickened,  smooth,  or  with  a 
small  apiculate  mucro;  frequently  in  the  fossils,  but  rarely  in  recent 
specimens,  a  triangular  avicularium  immediately  below  the  lower 
lip;  lateral  avicularia  on  the  free  edges  of  the  zoarium. 

The  gonoecia  are  larger  than  the  usual  zooecia.  The  frontal  is  par- 
tially or  totally  covered  by  a  pleurocyst  which  is  more  or  less  con- 
fluent with  the  subjacent  olocyst 

Genotype, — Bracebridgia  (PoreUa)  emendata  Waters,  1881. 

Range. — Jacksonian-Becent. 

One  new  species  from  the  Middle  Jacksonian  of  Georgia  and  a 
new  variety  of  Bracebridgia  polymorpha  Reuss,  1864  occur  in  the 
Lower  Tertiary  of  the  United  States. 

Genus  ADEONA  (LAmourouz,  1816)  Levinsen,  1909. 

1909.  Adeona  Levinsen  (Lamouroux,  1816),  Morphological  and  Systematic 
Studies  on  the  Cheilostomntons  Bryozoa,  p.  283. 

The  frontal  is  perforated  by  an  ascopore  opening  into  the  com- 
pensatrix.  The  operculum  is  semilunar.  The  gonoecia  are  distinct 
and  larger  than  the  ordinary  zooecia. 

Genotype. — Adeona  (Cellepora)  Jiecheli  Reuss,  1847. 

Genua  ADEONELLA  (Busk,  1884)  Watera,  1888. 

1884.  AdeoncHa  Busk,  Report  Voyage  Challenger,  Zoology,  vol.  10,  pt.  30^ 


Zoarium  erect,  very  variously  branched  or  lobate,  attached  by  a 
contracted  base,  or  pedicle,  often  containing  radical  fibers  and  afliixed 
usually  on  a  more  or  less  flexible  support  (Busk).  The  zooecia  with- 
out such  median  ascopores;  the  proximal  part  of  the  secondary  aper- 
ture, which  appears  sooner  or  later,  is  transformed  by  a  coalescence 
of  two  calcareous  processes  into  a  pore,  which  leads  into  the  space 
between  the  primary  and  secondary  aperture.    (Levinsen,  Waters.) 

The  peristomie  is  perforated  by  a  spiramen.  The  aperture  bears 
a  concave  lower  lip  which  is  the  opening  of  the  compensatrix;  the 
operculum  is  at  the  bottom  of  the  peristomie  and  below  the  spiramen. 

Genotypes. — AdeoneUa  polymorphs  Busk,  1884,  and  Adeonella 
(Eschara)  polyatomella  Reuss,  1847. 

Range. — Jacksonian-Recent. 
52091*— 17  6 
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ADBONELLA  FOLUCULATA,  new  ipmIm. 
Plate  6,  fig.  a 

Description. — ^The  zoarium  is  bilamellar  with  two  lamellae  back 
to  back  and  separable;  the  fronds  are  lobed,  very  thin  and  fragile. 
The  zooecia  are  very  long,  distinct,  separated  by  a  furrow,  little  com- 
vex,  bordered  with  numerous  parietal  areolae  (10-12  pairs).  The 
peristomie  is  short,  somewhat  projecting  exteriorly  and  is  perforated 
by  a  spiramen;  the  peristomice  is  semilunar  with  a  convex  lower 
lip;  the  aperture  (interior)  presents  a  proximal  concave  border. 
The  gonoecia  are  larger  (0.30mm.)  than  the  other  zooecia;  their  ex- 
ternal aperture  is  greater  (la=0.10mm.)  and  the  spiramen  is  more 
removed  from  the  aperture.  There  is  a  very  small,  simple  avicul- 
arium  on  the  peristomie. 

^     T  X    1        •  (^3=0.65-0.75  mm. 
MeasuremerUs. — ^Lateral  zooeciaj. 

(te=0.20-0.25  mm. 

.  .  ,        .  [2.2=0.50  mm. 
Axial  zooeciai-, 

lfo=0.20mm. 

^       .  fZ2;=0.50mm. 
GonoBciaL  ^.^^ 

lfe=0.30mm. 

o  .  .     .     ^       .  (A»=0.04nmi. 
Penstomice  of  zooecia{ ,  ^ 

[lp=z0.(jl  mm. 

.  fA»=0.04nmi. 
Penstomice  of  gDn<Bcia|^^''^Q  ^ 

Occurrence. — Middle  Jacksonian  (Castle  Hayne  beds)  :  Wilming- 
ton, North  Carolina  (common). 
Type.— Cs,t.  No.  62608,  XJ.S.N.M. 

Genus  ADEONELLOPSIS  MacGilUvray*  1886. 

1886.  AdeonellopU  MacGillivbay,  Description  of  New  Polyzoa,  pt,  ft. 
Transactions  Royal  Society  Victoria,  p.  7. 

The  zooecia  provided  in  the  central  line  with  one  or  several 
ascopores.  (Levinsen.) 

The  ascopores  are  grouped  at  the  base  of  a  cribriform  area.  Inter- 
zooecial  avicularia  and  gonoecia  are  present. 

Genotype.— AdeoneUopsis  foUacea  MacGillivray,  1886. 

Range. — ^Wilcoxian-Eecent 

Seven  new  species  ranging  from  the  Wilcoxian  to  the  Vicksburgian 
have  been  determined  in  the  Eocene  of  the  United  States. 

PHYLACTELLIDAE,  new  f amfly. 

The  ovicell  is  recumbent;  its  orifice  is  very  large  and  closed  by  a 
special  operculimi.  "  The  larvae  are  large  and  are  more  fully  devel- 
oped within  the  ovicell  than  is  usual;  the  corona  and  cilia  are  very 
distinct." 
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In  1900  Waters  ^  discovered  the  larva  of  PhylacteUcu  It  is  quite 
distinct  from  all  others  in  its  form  and  its  large  dimensions,  evidently 
characterizing  a  special  family. 

The  special  ovicell  which  Waters  called  recumbent  is  placed  on  the 
distal  part  of  the  zooecium  itself,  between  the  apertura  and  the  distal 
zooecium.  Viewed  laterally  it  appears  attached  like  a  sack  on  the 
back  of  a  porter.  Evidently  it  is  also  more  or  less  supported  on  the 
distal  zooecium,  but  frequenty  it  is  completely  separated  from  it. 
In  its  form,  position,  and  large  opening  it  is  eminently  adapted  to 
the  size  of  the  larvae. 


1880.  PhylacteUa  Hincks,  British  Marine  Polyzoa,  p.  856. 

The  apertura  is  more  or  less  circular;  it  bears  either  a  lyrule  or 
some  cardelles.  The  thick  band  of  the  operculum  is  at  a  small  dis- 
tance from  the  edge.  The  apertura  is  surrounded  by  a  peristomie 
more  or  less  funnel  shaped.  The  peristome  is  interrupted  distally  and 
replaced  by  a  small  tongue.  The  frontal  is  a  tremocyst  with  very 
fine  pores.   No  spines. 

Genotype. — PhylacteUa  lahroaa  Busk,  1852. 

Range. — Jacksonian-Recent. 

In  addition  to  the  one  here  described  three  new  species  have  been 
determined  in  the  Early  Tertiary  rocks  of  the  Carolinas  and  Ala- 
bama. 


Description. — ^The  zoarium  incrusts  other  bryozoa.  The  zooecia 
are  large,  distinct,  elongated,  oval;  the  frontal  is  quite  convex;  it  is 
formed  of  a  tremocyst  with  very  small  pores  separated  from  each 
other  by  fine  granules.  The  apertura  is  formed  of  a  large  semicir- 
cular anter,  separated  by  two  small  cardelles  from  a  very  concave  pos- 
ter ;  the  peristome  is  long,  tubular,  depressed  in  front,  and  interrupted 
behind  by  a  wide  distal  tongue;  the  peristomie  forms  a  sort  of  funnel 
around  the  apertura..  The  ovicell  is  large,  salient,  globular,  finely 
porous  and  granular;  it  is  hjrperstomial,  recumbent,  and  opens  into 
the  peristomie. 


This  superb  species  is,  unfortunately,  quite  rare. 


>  1900.  Waters,  Bryocoa  from  Franz  Josef  Land.  Journal  Linnean  Society  Zoology, 
London,  vol.  28,  p.  90,  pi.  12  figs.  3,  4. 


Genus  PHYLACTELLA  Hindu,  1880. 


PHTLACTELLA  INFUNDIBXJLUM,  new  spedea. 


Plate  6,  fig.  2. 


mm. 


68  BULLETIN  96,  UNITED  STATES  NATIONAL  MUSEUM. 

Occurrence, — ^Middle  Jacksonian  (Castle  Hayne  limestone) :  Wil- 
mington, North  Carolina  (rare). 
7'yp^._Cat.  No.  62607,  U.S.N.M. 

PERI6ASTR£LLA»  new  genus. 
(Pm,  around;  gaster^  stomach.) 

The  apertura  is  semicircular.  The  thick  band  of  the  operculum 
is  on  the  border.  The  frontal  is  surrounded  by  one  or  two  rows  of 
small  areolae;  it  is  formed  of  an  olocyst  supporting  a  smooth  or  finely 
granular  pleurocyst.  Spines. 

Genotype. — PerigaatreUa  (Lepralia)  labiata  Boeck,  1861. 

Range. — Lutecian — ^Recent. 

This  genus  is  abundantly  represented  in  the  Claibomian,  Jack- 
sonian, and  Vicksburgian  of  the  Southern  States,  PengastreU^ 
(CeUepara)  cycloris  Gabb  and  Horn,  1862,  and  13  new  species  being 
known. 

PEBI6A8TRBLLA  OVOmBA.  new  ■piichi. 

Plate  e,  fig.  8. 

Description. — ^The  zoarium  incrusts  shells.  The  zocBcia  are  dis- 
tinct, elongated,  large,  ovoid;  the  frontal  is  very  convex,  bordered 
by  three  small  areolar  pores,  and  formed  of  a  very  finely  granular 
pleurocyst,  almost  smooth.  The  apertura,  almost  invisible  exteriorly, 
is  trapezoidal  and  oblique ;  the  peristomie  is  deep ;  the  peristome  is 
very  oblique  and  bears  6-8  spines;  it  is  sometimes  interrupted  in 
front,  but  more  often  it  bears  a  salient  mucro,  oblique  or  erect, 
hiding  more  or  less  the  apertura;  there  is  small  lyrule  in  the  aper-j 
tura.  The  ovicell  is  small,  salient,  globular,  almost  entirely  de-! 
tached  from  the  distal  zooecium;  it  is  hyperstomial  and  recumbent: 
its  frontal  is  finely  granular,  like  the  zooecia.  The  ancestrula  is 
very  small,  but  identical  in  form  with  the  other  zooecia.  | 

Aa=0.05  mm.  i 
Za=0.06-0.10mm. 
X3=0.75-0.80mm. 
te=0.50mm. 

Amities. — ^This  beautiful  species  is  quite  recognizable  by  its  very 
large  zooecial  convexity.  It  differs  from  PerigaatreTla  aemierecfd 
Koschinsky,  1885,  in  the  presence  of  spines  and  in  its  somewhat 
larger  dimensions. 

Occurrence. — Middle  Jacksonian:  Eutaw  Springs,  South  Caro- 
lina (common). 

Upper  Jacksonian:  Railroad  wharf  at  Bainbridge,  Georgia 
(common). 
Type.— C9Lt.  No.  62613,  U.S.N.M. 


Measurements. — ^Apertura 
Zooecia 
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Measurements. — Apertura 
Zocecia 


Genus  HEMICYCLOPORA  Norman,  1909. 

1009.  Hemicyclopora  Nobman,  Polyzoa  of  Madeira  and  neighboring  islands. 
Journal  Linnean  Society,  London,  Zoology,  vol.  30,  p.  308. 

The  ovicell  is  recumbent.  The  apertura  is  provided  with  very  low 
cardelles  and  formed  of  a  large  anter  and  of  a  small  concave  poster. 
The  frontal  is  smooth  and  formed  of  an  olocyst.  Spines. 

Genotype. — Hemicyclopora  (Lepralia)  polita  Hincks,  1880. 

Range. — ^Helvetian-Kecent. 

HEMICTCLOPORA  PARAJtJNCTA.  new  igBfiM, 

Plate  6,  fig.  6. 

Description. — ^The  zoarium  incrusts  shells.  The  zooecia  are  dis- 
tinct, somewhat  elongated,  ogival;  the  frontal  is  somewhat  convex 
and  absolutely  smooth.  The  apertura  is  oblique,  suborbicular ;  the 
peristome  bears  8  distal  spines  and  a  proximal  small  mucronoid  lip. 
The  ovicell  is  globular,  very  salient,  smooth,  very  little  joined  to 
the  distal  zocecium ;  it  is  recumbent,  hyperstomial. 

Aa=0.10mm. 
Za=0.09  mm. 
Z3=0.50-0.55mm. 
fo=0.40-0.55mm. 
Affi/nities. — ^This  species  offers  the  exterior  aspect  of  a  Perigas- 
treUa  with  very  small  areolae,  which  generally  appear  smooth. 

Occwrrence. — Middle  Jacksonian:  Near  Lenuds  Ferry,  South  Caro- 
lina (common). 

Type.— Cat.  Na  62610,  U.S.N.M. 

Genus  MASTIGOPHORA  Hincks,  1880. 

1880.  Mastigophora  Hincks,  British  Marine  Polyzoa,  p.  278. 

The  ovicell  is  small  and  recumbent.  The  apertura  is  semilunar; 
its  proximal  border  is  straight  and  bears  a  rimule  elongated  and 
rounded.  The  frontal  is  a  tremocyst  with  small  pores  placed  on  an 
olocyst.  Vibracula. 

Genotypes. — Mastigophora  hyndmanni  Johnson,  1847,  and  Masti- 
gophora  (Fltcstra)  dutertrd  Savigny-Audouin,  1826. 

Ranjge. — ^Lutecian-Becent. 

Both  of  the  genotypes  of  this  well-marked  genus  occur  in  the 
Jacksonian  and  Vicksburgian  strata  of  the  Southern  States. 

SCHIZOBATHYSELLA,  new  genns. 

(Schizoe,  slit,  and  hathys^  deep,  referring  to  the  position  of  the 
apertura.) 
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The  apertura  presents  on  its  straight  proximal  border  a  small 
linear  rimule.  The  ovicell  is  recumbent  and  opens  widely  above  the 
apertura.  The  frontal  is  a  tremocyst  The  peristraue  is  greatly 
expanded  and  is  interrupted  in  front  by  an  immense  incomplete 
q>iramen«  The  avicularium  is  vibraculoid. 

Genotype. — ScMzobathyseUa  scuscifera^  new  species.  Jacksonian. 

This  genus  differs  from  M<utigophora  only  in  the  nature  of  the 
peristome,  which  is  much  more  salient  and  interrupted  in  front  by 
a  pseudospiramen. 

It  differs  from  Gigantopora  Ridley,  provided  also  with  a  spiramen, 
in  the  different  form  of  the  operculum  and  in  its  smooth  frontaL 


SC'H  IZOBATHTMKLLA  SACCIFBRA.  wm 

Plate  6,  fig.  7. 

Description. — ^The  zoarium  incrusts  shells.  The  zocecia  are  dis- 
tinct, elongated,  irregularly  elliptical;  the  frontal  is  convex  and 
formed  of  a  tremocyst  with  small  pores.  The  apertura  is  semilunar; 
it  bears  on  its  straight  proximal  border  a  small  linear  rimule;  the 
peristome  is  much  developed  into  two  large  lateral  lips  circumscrib- 
ing a  sort  of  incomplete  and  very  large  spiramen.  The  ovicell  is 
hyperstomial  and  recumbent;  it  forms  a  sort  of  small,  punctured 
sack  placed  on  the  bottcun  of  the  zooBcium.  A  small  vibraculoid 
avicularium  is  developed  laterally  near  the  apertura. 

^      A    _x     4^^=0.08  mm. 
Measurements. — Apertura  7 ,    ^  . 

^         m=0.10  mm. 

^     .    Z;3=0.60-0.70  mm. 

fe=0.3(M).40  mm. 

Variations. — ^The  peristome  is  quite  variable.  The  tremopores  are 

often  obliterated  by  f ossilization.  The  ovicell  is  truly  recumbent  or 

partially  supported  on  the  distal  zooecimn.  To  accommodate  so  great 

a  peristomial  complexity  it  is  probable  that  the  tentacles  were  very 

long  and  fine. 

Occurrence. — ^Middle  Jacksonian  (Castle  Hayne  limestone)  :  Wil- 
mington, North  Carolina  (rare), 
yype.— Cat.  No.  62611,  U.S.N.M. 

Genus  LAGENIPORA  Hfatcks,  1877. 

1877.  Lagenipora  Hincks,  British  Pol3rzoa,  Annals  Magazine  Natural  His- 
tory (4),  vol.  20,  p.  215. 

Colonies  consisting  of  a  nmnber  of  cells  immersed  in  a  conmion  cal- 
careous crust.  Zooecia  recumbent,  contiguous,  lageniform;  oral  ex- 
tremity free,  tubular,  with  a  terminal  orbicular  orifice.  (Hincks.) 

Genotype. — Lagenipora  soeialis  Hincks,  1880. 

Range. — Jacksonian-Recent. 
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Family  CELLEPORIDAE  Busk,  1852. 


The  ovicell  is  recumbent.  The  budding  is  double;  terminal  and 
superficial.  The  zooecia  are  more  or  less  erect  and  cumulate. 


1888.  Schismopora  MacGiluvbat,  Bryozoa  In  McCoy's  Prodromus  of  the 
Zoology  of  Victoria,  vol.  2,  dec.  17,  p.  253. 

The  ovicell  is  perforated.  The  frontal  is  smooth.  The  apertura 
bears  a  proximal  rimule.  No  spines. 

Genotypes. — Schismopora  {CelUpora)  coranopus  S.  Wood,  1850, 
and  Schismopora  (Cellepora)  pmrdcosa  Busk,  1854. 

Range. — J  acksonian-Becent. 

Three  new  species  of  ScMsmopara  occur  in  the  Jacksonian  of  the 
Southern  States. 


1888.  Osthimoaia  Jullien,  Mission  scientifique  du  Cap  Horn,  No.  6, 
Zoologie,  p.  64. 

The  ovicell  is  not  perforated.  The  frontal  is  surrounded  by  areolae. 
The  apertura  bears  a  proximal  rimule.  There  are  no  spines. 
Selected  genotype. — Osthimosia  {Cellepora)  eationensis  Busk,  1884. 
Range. — J  acksonian-Recent. 

Jullien's  genotype  was  Osthimosia  evexa  Jullien,  1888. 

Osthimosia  (ReptoceUeporina)  glomerata  Gabb  and  Horn,  1862, 
from  the  Jacksonian  and  Vicksburgian,  is  the  only  American  repre- 
sentative of  this  genus  known. 


1895.  Cosiazzia  Neviani,  Briozoi  neozoici  di  alcune  localita  d*Italia,  BoUe- 
tino  Societa  Romana  per  gli  Studi  Zoologici,  pt.  2,  vol.  4,  p.  235 
(sep.  11). 

The  ovicell  at  the  side  of  the  peristome  has  a  flat  area  and  pores 
around  the  border.  (Waters.) 

I  zoeci,  acervulati,  hanno  la  frontal  molto  rigonfia,  variamente 
perforata  ed  omata  da  leggere  costule;  I'apertura  zoeciale  subtrigona 
con  labbro  calloso;  grandi  aviculari  scafoidi  sono  sparsi  fra  i  zoeci. 
(Neviani.) 

Genotype, — Costazzia  {Cellepora)  costazzi  Savigny-Audouin,  1828. 
Range. — Vicksburgian-Recent. 


Genns  SCHISMOPORA  MacGiUivray,  1888. 


Genoa  OSTHIMOSIA  Jnllieii,  1888. 


Genus  COSTAZZIA  Neviani,  1895. 
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Genus  HOLOPORELLA  Waters,  1909. 

1909.  Holoporella  Waters,  Reports  on  the  Marine  Biology  of  the  Sudanese 
Red  Sea,  etc.,  pt.  12.  The  Bryozoa.  Journal  Linnean  Society,  Ix)ndon, 
vol.  31,  p.  159. 

The  lower  lip  of  the  aperture  is  more  or  less  straight;  the  oper- 
culum has  the  muscles  attached  near  the  border,  sometimes  with  a 
ridge  (for  the  attachment  of  the  tentacular  sheath)  running  inwards. 
The  ovicell  is  a  widely  open  cap.  There  are  usually  oral  and 
vicarious  (interzocecial)  avicularia,  and  the  mandible  of  one  of  the 
two  usually  has  a  small  projection  from  the  base  or  columella. 
(Waters,  1909.)  Spines. 

Genotype. — HoloporeUa  (CeUepara)  descostUsi  Savigny-Audouin, 
1828. 

Range, — Claibomian-Recent. 

The  genus  Holoporella  is  represented  in  the  Claibomian,  Jack- 
sonian,  and  Vicksburgian  of  the  Southern  States  by  12  new  species. 

ACANTHIONELLA,  new  genus. 

{Akanthoa^  spine.) 

The  apertura  is  oval  and  bears  a  long  lyrule.  The  frontal  is  a 
very  thick  olocyst,  in  which  are  lodged  some  avicularia.  The  ovicell 
is  hyperstomial.  It  is  lodged  in  the  thickening  of  the  frontal  of  the 
distal  zocteia.  It  opens  into  the  peristomie. 

Genotype. — AcanthioneUa  {Eacharifora)  typica  Gabb  and  Horn, 
1862. 

Range. — ^Maastrichtian-Claibomian. 

This  genus  differs  from  KleidioneUa  in  the  presence  of  a  lyrule 
and  the  rarity  of  cumulate  zocecia. 

KLEIDIONELLA,  new  genus. 

{Eleidion^  small  key,  referring  to  the  form  of  the  apertura.) 

The  apertura  is  oval.  The  frontal  is  a  very  thick  olocyst.  The 
ovicell  is  hyperstomial  and  lodged  in  the  olocyst  of  the  distal  zooecia. 
It  opens  into  the  peristomie.  There  are  some  small  and  some  large 
interzooecial  avicularia.   No  lyrule. 

Genotype, — KleidioneUa  grandis^  new  species. 

Range. — Claibomian- Vicksburgian. 

The  abundance  of  cumulate  zooecia  and  the  absence  of  lyrule  dis- 
tinguishes this  genus  from  the  preceding  one,  AcanthioneUa. 

KLBmiONELLA  GRANDIS.  new  ■pedes. 

Plate  6,  figs.  9,  10. 

Description. — ^The  zoarium  is  very  large,  compressed,  formed  of 
bifurcated  fronds  almost  in  the  same  plane,  attaining  toward  the 
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base  2  cm.  6  mm.  in  width.  The  zooecia  are  disposed  in  two  groups, 
back  to  back  and  inseparable.  The  axial  zooecia  back  to  back  are 
oriented;  all  the  other  zooecia  are  cumulate.  The  superficial  zooecia 
are  distinct,  urceolate,  little  raised,  very  oblique;  the  fronts  is  quite 
convex,  smooth,  bearing  0-3  improminent  avicularia  with  pivot;  the 
frontal  is  formed  of  a  very  thick  olocyst.  The  apertura  is  oval, 
deeply  imbedded  at  the  base  of  a  peristomie;  the  peristomice  is  ir- 
regular, suborbicular.  The  deep  zooecia  have  a  flat  frontal;  their 
avicularia  are  prominent  between  the  superficial  zooecia.  The  inter- 
zooecial  avicularia  are  distinct,  elliptical,  of  the  size  of  zooecia; 
they  have  a  pivot;  their  orifice  is  like  the  beak  of  a  duck;  the  pas- 
sage of  the  reflexor  muscles  of  the  operculum  is  indicated  by  the  very 
small  perforations  on  the  inferior  cavity;  the  beak  is  salient  above  the 
zoarium.  The  incomplete  zooecia  are  quite  numerous.  On  many 
zoaria  there  are  some  distinct  groups  of  large  zooecia  and  of  small 
zooecia. 


Variations. — ^Following  the  rule,  the  variations  of  these  Cellepores 
are  quite  great,  but  the  species  is  always  rather  easy  to  determine  by 
its  zoarial  size. 

Occurrence. — ^Lower  Jacksonian:  Jackson,  Mississippi  (common). 

Middle  Jacksonian:  Wilmington,  North  Carolina  (common);  3^ 
miles  south  of  Perry,  Georgia  (common). 

Upper  Jacksonian:  Cocoa  post  office,  Choctaw  County,  Alabama 
(very  common). 

Vicksburgian :  7^  miles  from  Bladen  Springs,  Alabama  (rare); 
Red  Bluff,  Wayne  County,  Mississippi  (rare). 
Type.— Cat.  No.  62613,  U.S.N.M. 

Family  CONESCHARELLINIDAE  Levinsen,  1909. 

The  zooecia  are  erect;  the  apertura  is  terminal.  The  gemmation 
is  always  and  uniquely  lateral.  The  ovicell  is  hyperstomial  and 
recumbent.  There  is  a  zooecial  and  a  zoarial  hydrostatic  system. 

This  is  a  very  mysterious  group  which  has  given  the  zoologists 
much  trouble.  Only  Maplestone  in  1910^  has  given  some  details 
on  the  zoarial  life. 

Almost  all  our  specimens  belong  to  a  new  American  genus 
Schizorthosecoa. 

>  1910.  Maplestone.  On  the  Growth  and  Hablta  of  Blporae,  Proceedings  Royal  Society 
Victoria,  VOL  28. 


f  Aa=0.15  mm. 

Measurements. — Apertura  (interior)  j!^=Q,i5  mj^. 


Xs=0.60  mm. 


Zooecia  ^3  =0.30-0.35  mm. 
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Genus  FEDORA  Jnllieii,  1882. 


1882.  Fedora  Jullien,  Dragages  du  TravaUleur,  Bnlletin  Soci^U  Zoologiqne 
France,  vol.  7,  p.  17. 

According  to  JuUien  this  genus  has  the  following  characters: 

Zooecia  subhexagonal  with  circular  orifice,  thick  but  not  salient, 
notched  on  its  posterior  fourth  where  it  is  thin;  finally  placed  a 
little  above  the  center  of  the  zocecium,  of  which  it  occupies  about  a 
third  of  the  diameter ;  the  ovicell  nonsalient,  indicated  exteriorly  by 
a  smooth  stripe  forming  an  obtuse  angle,  of  which  the  summit  is 
turned  toward  the  orifice.  Avicularia  not  constant,  situated  on  the 
sides  and  outside  of  the  orifice. 

Genotype, — Fedora  edwardai  JuUien,  1882. 

Range. — Lutecian-Recent.   One  American  species. 


1862.  Stichoporina  Stoliczka,  Oligociine  Bryozoen  von  I^tdorf  in  Bem> 
burg.  Sitznngsberichte  der  k.  Akademie  der  Wissenschaften,  Wlen, 
VOL  45,  Abth.  1,  pp.  71-74,  pis.  1-3. 

The  zoarium  is  cupulif  orm.  The  apertura  is  orbicular  or  elliptical 
with  two  cardelles;  the  apertura  of  the  ovarian  zooecia  is  larger  and 
transverse.  The  avicularia  have  some  vibraculoid  mandibles. 

Genotype. — Stichoporina  simplex  Koschincki,  1885. 

Range. — ^Lutecian-Recent. 

The  only  American  species  of  Stichoporina  differs  in  no  appreci- 
able manner  from  the  well-known  S.  protecta  Koschinski  of  the 
Lutecian  and  Priabonian.  In  North  America  the  species  has  been 
found  only  in  the  Middle  Jacksonian  of  North  Carolina. 


{Schizos^  slit;  orthos,  straight;  secos,  small  habitation.) 

The  zoarium  is  cupuliform.  The  apertura  is  oval  with  a  proximal 
rounded  rimule.  There  are  numerous  interzocecial  zooeciules  capable 
of  being  transformed  into  avicularia,  into  radicular  zoceciules,  and 
into  compensation  zoceciules. 

Genotype. — ScMzorthosecos  (Orhitolites)  interstitia  Lea,  1833. 

Range. — Claibomian,  Jacksonian. 

This  genus  is  exclusively  American;  it  characterizes  the  Clai- 
bomian and  the  base  of  the  Jacksonian  where  it  is  exterminated 
unexpectedly. 

It  differs  from  Conescharellin^  D'Orbigny  and  Bipora  White- 
legge,  1887,  in  its  distinct  zooecia  and  in  the  absence  of  lunoecia.  More- 
over, we  have  not  yet  discovered  the  ovicells  on  the  hundreds  of 
specimens  which  we  have  at  our  disposal. 


Genus  STICHOPORINA  StoUczka,  1862. 


SCHIZORTHOSECOS,  new  genocu 
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Plate  6,  figs.  4,  5. 

1833.  OrhitolUes  ifUeratitia  Lea,  ContribuUon  to  Geology,  Philadelphia,  p. 
191,  pi.  6,  fig.  204. 

1802.  LwnulUes  itUeratUia  Gabb  and  Horn,  Monograph  fossil  Polyzoa 

Secondary  and  Tertiary  formations  North  America,  Journal  Academy 

Natural  Science,  Philadelphia  (2),  vol.  5,  p.  120. 
1890.  Lunulites  {Cupularia)  interstitia  Db  Gbegobia,  Monographle  Fauna 

Eocenique  de  Alabama,  Annal.  de  Geologic  et  du  Paleontologie,  pts. 

7,  8,  p.  249,  pi.  42,  figs.  16-22. 

Description. — ^The  zoarium  is  cupulif  orm,  little  deep.  The  zooecia 
are  distinct,  tubular,  erect,  terminated  by  a  narrowed  peristomie. 
The  apertura  is  placed  at  the  base  of  the  peristomie;  in  its  rimule,  it 
often  has  a  flat  lyrule;  the  peristomice  is  of  the  same  form  as  the 
apertura.  Between  the  peristomes,  on  the  external  surface,  there 
are  numerous  zoceciules  which  are  transformed  according  to  their 
position  into  radicular  zoceciules,  into  avicularia  with  pivot,  or  into 
compensation  zoceciules.  On  the  inner  face  each  zooecium  is  indi- 
cated by  a  hexagon  perforated  with  6  to  10  large  tremopores,  which 
are  the  orifices  of  long  tubules;  some  large  avicularia  with  pivot 
surround  the  ancestrula. 

Occurrence. — Claibornian:  Claiborne,  Alabama  (very  common), 
and  many  other  localities. 

Lower  Jacksonian:  Jackson,  Mississippi  (very  common). 

Type.— Cat.  No.  62609,  XJ.S.N.M. 

Genus  ORBITULIPORA  Stoliczka,  1862. 

1862.  OrUtulii^ra  Stoliczka,  OUgocane  Bryoasoen  von  Latdorf  In  Berabnrg, 
Sltznngsberichte  der  k.  Akademie  der  Wlssenschaften,  Wien,  vol.  45, 
Abth.,  p.  90. 

The  apertura  is  orbicular.  The  frontal  is  a  tremocyst.  The  zoa- 
rium is  orbicular  and  formed  of  two  lamellae  with  zocecia  back  to 
back. 

Genotype — Orhitvlipora  {CeUepora)  petiolus  Lionsdale,  1860. 
Range. — Auversian-Tortonian. 

Genus  BATOPORA  Reiun,  1847. 

1847.  Batopora  Reuss,  Die  fossiUen  Polyparlen  des  Wiener  Tertiarbeckens, 
Haidinger's  naturwissenschaf tUche,  Abth.  vol.  2,  Wien,  p.  78. 

The  apertura  is  orbicular.  The  frontal  is  a  granular  olocyst. 
The  zoarium  is  conical,  never  hollow.  The  ancestrular  zooecium  is 
ornamented  with  radicular  pores. 

Oenotype. — Batopora  rostda  Beuss,  1847. 

Bmge. — ^Lutecian-Tortonian. 
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Genus  DIPLOTAXIS  Renss,  1867. 

1867.  DiplotawU  Reuss,  Ueber  einlge  Bryozoen  aus  dem  deutschen  Unter- 
oligocan,  Sitzungsberichte  der  k.  Acad,  der  Wissenschaften,  Wien, 
Abth.  1  p.  16. 

The  zoarium  is  discoidal  and  formed  of  two  lamellae  back  to  back. 
The  zooecia  of  the  external  face  are  oriented  toward  the  zoarial  mar- 
gins; the  zooecia  of  the  inner  face  are  oriented  toward  the  center. 
The  apertura  has  a  distal  rimule. 

Genotype. — Diplotaxia  placentula  Renss,  1867.  Latdorfian. 

Genus  CONESCHARELUNA  D'Orbigny,  1851. 

1851.  ConescharelUna  D'Obmony,  Paleontologie  francaise.  Terrain  Cre- 
tace,  vol.  5,  p.  446. 

The  zoarium  with  lunoecia.  The  zoaria  which  have  the  form  of  a 
low  cone  or  an  arched  disk  only  show  a  single  layer  of  zooecia, 
while  their  inner  cavity  is  occupied  by  numerous  avicularia  placed 
in  horizontal  layers.  Oyioells  may  occur.  (After  Levinsen,  1909.) 
The  apertura  has  a  distal  rimule. 

Genotype, — Conescharellma  (Hmcellata  Busk,  1852. 

Range. — ^Miocene-Recent. 

The  lunoecia  are  the  openings  of  special  compensation  zooeciules. 
Genus  BIPORA  Whitelegge,  1887. 

1887.  Bipora  Whitelegoe,  Notes  on  some  Australian  Polyzoa,  Proceed- 
ings Linnean  Society,  New  South  Wales  (2),  yol.  2,  p.  337. 

The  zoarium  with  lunoecia.  The  zoaria  are  plate-like  or  fan- 
shaped  with  two  layers  of  zooecia;  ovicells  are  not  found.  (After 
Levinsen,  1909.)   The  apertura  has  a  proximal  rimule. 

Genotype. — Bipora  umhdnata  Haswell,  1880.  Becent. 

Genns  FLABELLIPORA  D'Orbigny,  1851. 

1861.  FlahelUpora  D'Obbiqnt,  Paleontologie  francaise.  Terrain  Ci^tac^ 
vol.  5,  p.  432. 

The  zoaria,  which  have  no  lunoecia,  are  plate-like,  two-layered ;  no 
ovicells.  (After  Levinsen,  1909.)  The  apertura  has  a  proximal 
rimule. 

Genotype. — FlabeUipora  elegam  D'Orbigny,  1851.  Becent. 
Genns  MAMILLOPORA  Smitt»  1872. 

1872.  MamiUopora  Smitt,  Floridian  Bryozoa,  pt  1,  Kongl.  Svenska  Vetens- 
kaps  Akademlens  Handlingar,  vol.  10,  No.  11,  p.  33. 

The  zoaria,  which  have  no  lunoecia,  are  plate-like,  two-layered;  no 
submedian  cardelles.  There  are  some  avicularia  between  the  zooecia. 
The  ovicelled  zooecia  are  much  larger;  their  apertura  is  not  trans- 
verse. 

Genotype.— Mamillopora  cupula  Smitt,  1872.  Secent.  (Florida.) 
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Plate  1. 


Memhraniporina  henfamini,  new  species  (page  11). 
Fie.  1.  Surface  of  the  incrusting  zoarium  X  20,  showing  the  elliptical  zooecia 
and  the  incomplete  small  canal. 
Upper  Jacksonian,  Rich  Hill,  Crawford  County,  Georgia. 
Cat.  No.  62568,  U.  S.  N.  M. 

Adenifera  inarmata,  new  species  (page  12). 

2.  The  usoal  aspect  of  the  aoceda,  X  20. 

Middle  Jacksonian  near  Lenuds  Ferry,  South  Carolina. 
Cat  No.  62570.  U.  S.  N.  M. 

Otionella  perforata,  new  species  (page  13). 

3.  Portion  of  the  upper  surface  of  an  incomplete  discoldal  zoarium,  X  20. 

4.  The  inner  side  of  a  fragment,  X  20. 
Clalbomlan,  Claiborne,  Alabama. 

Cat.  No.  62571.  U.  S.  N.  M. 

Vibracellina  capillaria,  new  species  (page  14). 

5.  The  type-specimen,  X  20. 

Claibomian,  Moseley's  Ferry,  Caldwell  C:k>unty,  Texas. 
Cat  No.  62572,  U.  S.  N.  M. 

Binckaina  JacksotUca,  new  species  (page  15). 

6.  Surface  of  the  bilamellar  zoarium,  X  20;  with  interzooecial  avicularia 

little  developed. 
Middle  Jacksonian,  Rich  Hill.  Crawford  County,  Georgia. 
Cat  No.  62678,  U.  S.  N.  M. 

Hincksina  megavicularia,  new  species  (page  16). 

7.  Portion  of  a  zoarium,  X  20,  illustrating  especially  the  coalescing  of 

opposite  spines  and  the  occurrence  of  large  avicularia. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat  No.  62574,  U.  S.  N.  M. 


Ogivalina  eximipora,  new  species  (page  17). 
Fio.  1.  Portion  of  a  zoarlm.  X  20,  showing  several  ovicelled  zocecia. 
Middle  Jacksonian,  Rich  Hill.  Crawford  County,  Georgia. 
Cat  No.  62575,  U.  S.  N.  M. 

Membrendoccium  pyriforme,  new  species  (page  17). 

2.  Surface  of  a  q)ecimen,  X  20,  exhibiting  the  characteristic  pyriform 

opesium. 

Lower  Jacksonian,  Jackson.  Mississippi. 
Cat  No.  62576,  U.  S.  N.  M. 

Periporosella  taniUla,  new  species  (page  19). 

3.  Exterior  of  a  zoarium.  with  ovicells,  X  20. 

4.  An  example  with  the  surface  abraded  to  show  the  dletellae,  X  20. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 

Cat  Na  62577,  U.  S.  N.  M. 
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Membraniporidra  porrecia,  new  species  (page  21). 
Fig.  6.  Portion  of  a  zoarium  with  ovlcelled  zooecia,  X  20. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat  No.  02578,  U.  S.  N.  M. 

Orammella  transversa,  new  species  (page  20). 

6.  View  of  zoarial  surface,  X  20,  illustrating  the  zooecial  characters  and 

the  transverse  avicularia. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat  No.  02579,  U.  S.  N.  Bf. 

Ellisina  laxa,  new  species  (page  19). 

7.  Photograph  of  the  incrusting  zoarium,  X  20,  showing  the  thin  moral 

rim,  the  avicularium,  and  the  dietellaa 
Middle  Jacksonian.  Wilmington,  North  Carolina. 
Cat  No.  62580,  U.  S.  N.  M. 

Plate  3. 

Stamenocella  mediaviculifera,  new  species  (page  22). 
FiQ.  1.  Surface  of  the  bilamellar  zoarium,  X  20,  exhibiting  the  elongate  zooecla, 
broken  ovicells,  and  median  avicularia. 
Middle  Jacksonian,  Si  miles  southwest  of  Perry,  Georgia. 

Cat  No.  62581,  U.  S.  N.  M.  j 

Diplopholeos  fusiforme,  new  species  (page  26).  i 
2.  Photograph  of  the  incrusting  zoarium,  X  20,  showing  the  dimorphic  j 
opesla,  the  symmetrical  lateral  indentations,  and  the  straight  ony- 
chocellaria. 

Upper  Jacksonian,  4  miles  below  Bainbridge,  Georgia. 
Cat  No.  62582,  U.  S.  N.  Bf. 

Floridinella  vicksburgica,  new  species  (page  28). 
S.  Two  fragments  natural  size,  and  the  surface,  X  20,  of  this  hollow 
stemmed  species. 
Vicksburglan,  1  mile  north  of  Monroeville,  Alabama. 
Cat.  No.  62583,  U.  S.  N.  M. 

Dacryonella  octonaria,  new  species  (page  28). 

4.  Well  preserved  surface  of  the  incrusting  zoarium,  X  20,  exhibiting 

the  improminent  polypidian  convexity,  the  large  lateral  indentations,  i 
and  the  numerous  small  avicularia.  ' 
Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat  No.  62584,  U.  S.  N.  M. 

Aechmella  fUimargo,  new  species  (page  29). 

5.  View  of  the  incrusting  zoarium,  X  20,  with  the  characteristic  avic- 

ularia. 

Upper  Jacksonian,  west  bank  of  Sepulga  River,  Escambia  County, 
Alabama. 
Cat  No.  62585,  U.  S.  N.  M. 

Metracolposa  rohusia,  new  species  (page  35). 

6.  Portion  of  surface  of  the  bilamellar  zoarium,  X  20,  with  ovlcelled 

zooecia. 

Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat  No.  62586,  U.  S,  N.  M. 
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Plate  4. 


Acanthocella  erinacea,  new  speclee  (page  36). 
Fio.  L  Usaal  aspect  of  the  zocecia,  X  20,  with  an  ovlcell  developed  on  one. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat  No.  02587,  U.  S.  N.  M. 

Cribrendoecium  tenuUsoBtulatum,  new  species  (page  36). 
2.  Surface,  X  20,  showing  the  very  fine  costnles,  transverse  ovlcells,  and 
large  Interzooecial  avicularia. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat.  No.  62588,  U.  S.  N.  M. 

Oastropella  veniricoaa,  new  species  (page  38). 
8.  Portion  of  the  free  cylindrical  zoarium,  X  20,  displaying  the  smooth 
frontal,  lateral  areolae  and  the  very  large  ascopore. 
Midwayan,  Mabelvale,  near  Little  Rock,  Arkansas. 
Cat.  No.  62588,  U.  S.  N.  M. 

Metroperiella  hiplanata,  new  species  (page  41). 

4.  Surface  of  the  bilamellar  zoarium,  X  20.    The  median  avicularimn 

is  usually  broken. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat.  No.  62590,  U.  S.  N.  M. 

Hippozcugosella  teges,  new  species  (page  42). 

5.  A  fragmentary  zoarium,  X  20. 

Upper  Jacksonian,  Chipola  River,  east  of  Marianna,  Florida. 
Cat.  No.  62591,  U.  S.  N.  M. 

Didymoaella  crasaa,  new  species  (page  43). 

6.  Celluliferous  surface  of  the  unilamellar  zoarium,  X  20,  with  the  two 

large  conspicuous  pores  to  each  zooecium. 
Vlcksburgian,  west  bank  of  Conecuh  River,  Escambia  County,  Alabama. 
Cat.  No.  62592,  U.  S.  N.  M. 

8tofn4ichei08eUa  craaaicoHis,  new  species  (page  45). 

7.  Surface  of  the  bilamellar  zoarium,  X  20,  showing  ovicelled  zooecia. 
Vlcksburgian,  west  bank  of  Conecuh  River,  Escambia  County,  Alabama. 

Cat.  No.  62593,  U.  S.  N.  M. 

Enoplosiomella  deflxa,  new  species  (page  46). 

8.  Portion  of  the  cylindrical  zoarium,  X  20. 
Vlcksburgian,  1  mile  north  of  MonroeviUe,  Alabama. 

Cat.  No.  62594,  U.  S.  N.  M. 

8chizemiella  claihomica,  new  species  (page  47). 

9.  View  of  surface  of  the  bilamellar  zoarium,  X  20,  illustrating  the 

indistinct  zooecia  and  apertura  with  wide  rimule. 
Clairbornian,  Clairborne,  Alabama. 
Cat  No.  62595,  U.  S.  N.  M. 

MetradoUum  dissimilia,  new  species  (page  48). 
10.  Part  of  the  bilamellar  zoarium,  X  20,  with  both  ovicelled  and  none- 
vicelled  zooecia. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat  No.  62596,  U.  S.  N.  M. 
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Plate  5. 

Leiosella  rostrifera,  new  species  (page  48). 
FiG.1.  Portion  of  the  narrow  bilamellar  zoarinm,  X  20,  showing  the  smooth 
frontal  of  the  zooecia. 
Yicksborgian,  1  mile  north  of  MonroeTiUe,  Alabama. 
Cat.  No.  62507,  U.  S.  N.  M. 

Metrocrypta  bucculetUa^  new  species  (page  49). 

2.  A  branched  fragment,  X  20. 

Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat.  No.  62508,  U.  S.  N.  M 

Ochetosella  iacksonica,  new  species  (page  50). 

3.  View  of  well-preserved  cylindrical  zoarium,  X  20. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 

Cat.  No.  62509,  U.  S.  N.  M. 

Plagiosmittia  regularis,  new  species  (page  51). 

4.  Surface  of  the  bilamellar  zoarinm,  X  20.  All  of  the  zooecia  are  OTicelled. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 

Cat  No.  62600,  U.  S.  N.  M. 

Catenicella  suhseptentrionaUa,  new  species  (page  63). 

5.  The  only  fragment  discovered,  X  20. 

Vicksburgian,  Salt  Mountain,  5  miles  south  of  Jackson,  Alabama. 
Cat  No.  62601.  U.  S.  N.  M. 

Cystisella  midwayanica,  new  jspeciea  (page  53). 

6.  View  of  the  incrusting  zoarium,  X  20. 
Midwayan,  Luverne,  Crenshaw  County,  Alabama. 

Cat  No.  62602,  U.  S.  N.  M. 

Schizaropsia  convexa,  new  species  (page  57). 

7.  Both  ovicelled  and  nonovicelled  zooecia  of  the  incrusting  zoarium,  X  20, 

exhibiting  the  large  spiramen. 
Lower  Jacksonian,  Jackson,  Mississi]ppi. 
Cat  No.  62608.  U.  S.  N.  M. 

Hippopodina  vibracuUfera,  new  species  (page  61). 

8.  Surface  of  the  bilamellar  zoarium,  X  20,  with  two  ovicelled  zooecia. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 

Cat  No.  62604*  U.  S.  N.  M. 

TuhuceUa  monUifera,  new  species  (page  63). 

9.  View  of  the  bilamellar  zoarium,  X  20,  with  one  zooecium  dosed. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 

Cat  No.  62605,  U.  S.  N.  M. 

Plate  6. 

Tremotoichoa  rectifurcatum,  new  species  (page  59). 
Fio.  1.  Frontal  side  of  a  well-preserved  fragment,  X  20. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat.  No.  62606,  U.  S.  N.  M. 

Pfiylaciclla  infundihtilvm,  new  species  (page  67). 
2.  Several  zooecia,  X  20,  including  an  ovicelled  one. 
Middle  Jacksonian,  WMlmington,  North  Carolina. 
Cat  No.  62607,  U.  S.  N.  M. 
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Adeonella  folliculata,  new  species  (page  66).  a< 
Fig.  8.  Fragment  of  the  bilamellar  zoarium,  natural  size,  and  the  surface,  X  20. 
Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat  No.  62608,  U.  S.  N.  M. 

8chizortho8eco8  interatitia  Lea,  1833  (page  75). 

4.  A  zoarium,  X  6. 

5.  Upper  surface  of  a  zoarium,  X  20. 
Claibornian,  Claiborne,  Alabama. 

Cat.  No.  62600,  U.  S.  N.  M. 

Eemicyclopora  parajuncia,  new  species  (page  60). 

6.  Portion  of  the  incrusting  zoarium,  X  20. 

Middle  Jacksonian,  near  Lenuds  Ferry,  South  Carolina. 
Cat  No.  62610,  U.  S.  N.  M. 

Schizohathysella  aaccifera,  new  species  (page  70). 

7.  The  incrusting  zoarium,  X  20,  exhibiting  both  ovicelled  and  nonovlcelled 

zooecia. 

Middle  Jacksonian,  Wilmington,  North  Carolina. 
Cat  No.  62611,  U.  S.  N.  M. 

Perigastrella  ovoidea,  new  species  (page  68). 

8.  View  of  the  incrusting  zoarium  with  quite  convex  zooecia,  X  20. 
Upper  Jacksonian,  Bainbridge,  Georgia. 

Cat.  No.  62613,  U.  S.  N.  M. 

KleidUmella  grandia,  new  species  (page  72). 

9.  Portion  of  a  small  zoarium,  natural  sise. 
10.  Surface  of  a  zoarium,  X  20. 

Upper  Jacksonian,  Cocoa  Post  Office,  Choctow  County,  Alabama. 

Cat  No.  62613,  U.  S.  N.  M. 
52091**— 17  6 
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Colunmaria   24 

columnaris,  Phoceana   54 

Conescharellina   76 

cancellata   76 

Conescharelllnldae   73 

oonlca,  Trochopora   13 

Conopeum   10 

oontigua,  Lmiularia   30 

oonveza,  Schiiaropsis   57 

Corbulipora   34 

ooronqpus,  Schlsmopora  (Cellepora)   71 

(^osdnqplenra   33 

( Eschara)  elegans   33 

Cosdni^leurldae   32,33 

oostata ,  Rhamphostomella   52 

CkHtauia   71 

(Cellepora)  oostazd   71 

oostazel,  Costauia  (Cellepora)   71 

Costulae,  The   34 

crassa,  Didymosella   43 

era8Hnuirginaia,Membra7Upora   20 

Cribrendoeoium   34,36 

tenuioostulatum   36,79 

Cribrilina   34 

CriMUna  tulmU/era   36 
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Crlbrflinldae   34 

oucuUata,  Watersipon  (Lepralla)   62 

copula,  Mamillopora   70 

Cydioopora   44 

Cystla6lla   63 

midwayanlca  53,80 

(Porella)  saocata   63 

DacrycDoUa  27,28 

ootooaria  28,78 

Dacryqpora   38 

Dakaria   30 

deflxa,  Enqplostomella   46 

desoostUsi,  Holoporella  (Cellopora)-.   73 

Dldymoeella   43 

crassa  43,70 

(Porina)  larvaUs   43 

digltata,  Escbara   33 

Dlplopholeos  25,36 

fdslfonne  36,78 

DiplotaxJs   76 

plaoantula.   76 

disslmiUs,  MetradoUum.   47 

distaos,  Lunularia   30 

Distansescharella   34 

dutertrei,  Mastlgi^hora  (Flustra)   60 

eationeDsis,  Osthimosia  (Cellopora)   71 

edwardsl,  Fedora.   74 

Electra   0 

ElectrlnJdae   0 

elegans,  Coscinopleiira  (Eschara)   33 

Flabellipora   76 

QuadrioeUarJa.   34 

elllptica,  Scrupooellaria.   33 

Ellislna   10,10 

lazB  10,78 

Emballotheca   30 

emendata,  Braoebrldgia  (Porella)   65 

EnoplostomeUa.   46 

d«fim  46,70 

erinaoea,  AcanthooeUa.   36 

Eschara  digltata.     83 

Eschardlldae   38 

Escharlpora   33 

Eiicratea   34 

Eocratlldae   0,24 

enrita,  Eurltliia  (Escbara)   31 

Euritina   31 

(Eschara)  eurlta.   31 

evexa,  Osthlmosia.   71 

ezlmlpora,  OglvaUna  16,17 

Exochella   43 

Farclmlnaria   34 

FardmlDarUdae   0,33 

Fedora   74 

edwardsl   74 

feegensls,  Hlppopodlna  (Lepralla)   61 

fenestrata,  Lunularia   30 

flllmargo,  Aechmella   30 

flssa,  Schlsotheca  (Lepralla)   66 

flstulosa,  CeUarla   33 

FlabelUpora   76 

elegana   76 

Florldlna.   35 

Florldlnella.  87,38 

ylckaburgloa  38)78 
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fltutroidaf  Meniinatiipom   15 

folJaoea,  AdeooellopBls   66 

folllculata,  AdecoeUa   06 

fngiUt,  FificutoHa   34 

fOslforme,  Diplopholeos   36 

Oaleopsldae   56 

Oaleopsls   67 

rabldus   57 

Oargantua   27 

Gastropella   37 

ventrloosa   37,38,70 

Qemellarla   24 

loricata   25 

Qemelllpora   30 

Oephyrophora   58 

polymorpha   58 

Qephyrotes   34 

Olgantopora   58 

Ijnchoides   68 

gloznerata,  Osthlmosia  (Reptooelleporlna). . .  71 

gracUe,  Tessaradoma  (Pustulopora)   59 

gracilis,  Scrupocellarla   23 

Orammella   io,30 

transversa  30,78 

grandls,  Kleldknella   72 

hagenowl,  Hlpposeugosella  (Bactrldlum)   42 

Haplopoma   38 

Haswellla   58 

(Myrlozoum)  australlensis   58 

beckell,  Adeona  (Cellepora)   65 

Hemicyolopora   GO 

par^Juncta  60,81 

(Lepralla)  poUta   60 

Herpetopora   0 

Heterocella   24 

Heterooeclum   o 

hexagonum,  Rbagasostonia   31 

hiaru,  MembrarUpora   12 

HlnclnilTia  10,15 

Jacksonlca  15,77 

megavlcularla  16,77 

HlppadeneUa   64 

(Flustra)  margarltUBia   54 

Hlppollosoon   55 

(Retepon)  noveieiandlBe   55 

Hippodlploeella   41 

Hlppomenella   41 

(Lepralla)  mucrooelUItannit...  42 

Hlppopodlna   60 

(Lepralla)  feegensls   61 

YibraouUleiA.  61,80 

H^popodlnidaa   flO 

Hlppoporae  30,41 

Hlppoporina   41 

Hlppothoa   38 

Hlppotholdae   » 

Hlpposeugosella  41,42 

(Bactridtaim)  bagenowi   42 

teges  42,70 

HoloporeUa   72 

(Cellepora)  desoostUsl   72 

HqpUtella   23 

Houseaolna   44 

Huxleya   34 

hyndmanni,  liastlgophora   W 
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impenti,  SchiMUosoan  (Betepora)   65 

inarmata,  Adenlfeia   12 

infundlbulom,  PhylacteUa.   67 

Mermia,  LuntdiUs   75 

LtmulUes  (  Oupularia)   76 

interOUia,  OrbUoUtea   75 

taterstitia,  8chlzortho6eoo6  (OrbitoUtes) . ....  74, 75 

Jackaanioa,  Hinoksina   15 

Oohfitosella   49 

EleidlaneUa   72 

graodis   72,81 

Kymella.   44 

(CyoUoopora)  polar  is   44 

labFosa,  PhylacteUa   67 

Laoerna   39 

lacroixli,  CoBopeum   11 

lacroisHt  Ifemftronipora   11 

Lagmipora   70 

aooialls   70 

Lamaeias   10 

larvalia,  Didymosella  (Porina)   43 

laxa,  ElUsina   19 

tatatOf  Membranipora   19 

LeioseUa.   48 

roBtrllBra.   48,80 

lepralJoides,  Metroperiella  (ScbJzoporella) ....  40 

levinseni,  Velumella  (OnychooeUa)   26 

loricata,  GemeUaiia   25 

Lonolaria   30 

oomtigna   30 

distazu   30 

fenestrata   30 

reversa   80 

vJcksburgensis.   30 

LomilarUdae   25,30 

Lunutttei  eapiUut   30 

MeratUia   75 

( Cfujmiaria)  UtterttUki   76 

lynchoidM,  Oigantopora   58 

Kacropora   33 

oentralia.   84 

inagiiilabriSjStegBiuqpcmUa  (Membranipora  32 

magninxrtris,  Tabiporella  (Lepralia)   68 

BfalaooBtega   0 

mamlllariB,  Tubaoella  (Esohan)   62 

MamilloponL   76 

oapola   76 

margaritifera,  HippadeneUa  (Fluatn)   54 

Mastigophora.   69 

(Fluatm)  dntertrei   69 

hyadmaiml   69 

mediavioiillfera,  Btamenooella   22 

megavicularia,  Hinoksina   16 

MembranloellarUdae   82 

Membmaipora.   9 

armata   12 

enttimarghuaa   20 

fiuttnidet   16 

limu   12 

laeroixH   11 

laxata   19 

Membranipone   9 

ICembranlporeUa   34 

ICembnniporidra.   10,21 

  21,78 
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Membranlporloa.  io,ii 

benjaminl   11,77 

Membrendoeciom  io,17 

pyriforme  17,77 

Menipea   23 

Menisoopora.   64 

blglbbera   64 

(Lepralia)  subplana   64 

Metracolposa   34 

robusta.  35,78 

Hetradoliom   47 

dJssimilJs  47,79 

Metrarabdotos  60,61 

(Eschara)  monilifQrum   61 

Metrocrypta.   49 

buoculenta  49,80 

MetroperlfiUa  39,40 

biplanata  41,79 

(Schkoparolla)  lepralioides   40 

Hlcropora   27 

Mlcroporellae.  39,44 

Microporidae  26,27 

midwayanica,  CJystJsella   53 

manilifera,  Tubaoella   63 

moniliferum,  Metrarabdotos  (Eschara)..   61 

TriphyllOBOon  (Betepon)   56 

MucrooeUa   52 

(Lepralia)  peachi   52 

muoraDellifonnis,  Hlppomenella  (Lepralia) . .  42 

Nellia   24 

Nlmba   39 

novezelandiae,  Hippellosoon  (Retepon)   55 

Ochetosella   49 

Jacksonica  40,80 

octanaria,  Dacryonella   28 

Odontlonolla  10,12 

(Membranipora)  savartU   12 

Oglvalina  10,16 

ezimiporo  16,17,77 

OnychooeUa   25 

Onychocelia  tolida   26 

OnychooeUidae   26 

OpesiuUdae   25 

OrbUolUet  intentitia   76 

Orbitullporo   75 

((3eUepora)  petiolus   75 

Osthimosia   71 

(Oallepara)  eatlonensis   71 

eveza   71 

(Reptooelleporina)  glomerate   71 

OtiODella  10,13 

perforata  13,77 

ovlodea,  Perigastrella.   68 

Pachytheca   37 

papiUatutnf  A  mpkiblettrufn   17 

paralunota,  Hemioyclopora   69 

peaehl,  Macronella  (Lepralia)   52 

perforata,  OtioneUa   13 

FttrigastraUa   68 

(LepraUa)labiata   68 

ovk)dea  68,81 

FttriporoeeUa  10,18 

tantiUa  18,19,77 

Fttristomella   48 

PeristomeUae  89,43 
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petlolos,  Orbltulipora  (Oellepora)   75 

Pbooeana   64 

oolazDnaris   64 

Pbonioosia   39 

Phylactella   67 

infiindibaliim   67,80 

labrosa   67 

PhylaoteUldae   66 

plaoentula,  Diplotazis   76 

Plagiosmittia   51 

regularis   61,80 

polaris,  Kymella  (Cydloopora)   44 

poUta,  Hemicyclopora  (Lepralia)   60 

polymoipha,  Adeonella.   65 

Braoebrldgia   65 

Oephyropbora   68 

polystomella,  Adeonella  (Escbara)   65 

Porella   68 

(Mfllepora)  oervicomis   64 

Porina  pmbosddea   68 

porrecta,  Membraniporidra   21 

prima,  Gemellaria   25 

proboscidea,  Porina   58 

Pseudostega   82 

PueUina   34 

pumioosa,  Schismopora  (Oellepora)   71 

pyriforme,  Membrendoeciom   17 

Pyripora   0 

Quadrioellaria   33,34 

elegans   34 

rabidus,  Qaleopsis   57 

Rampbonotus   10,21 

rectifarcatum,  Tremotolchos   50 

Rectonycboodla   25 

regularis,  Plagiosmittia   51 

Betepora   55 

oelluloea   56 

Beteporidae   55 

reticulata,  Smittina  (Lepralia)   51 

reversa,  Lunularia   30 

Rhabdozoum.   23 

Rbagasoetoma   31 

hexagonum   31 

Rbampbostomella   62 

brendolensis   52 

costata   62 

Rhyndnopom   56 

Rbyncbozoon   56 

(Lepralia)  bispinosa   56 

robuata,  Metraoolpoea   35 

Romancheina   43 

Rosseliana   27 

rostrifera,  Leiosella   48 

rosula,  Batopora   75 

rozieri,  Tbalamoporella  (Flustra)   32 

saccata,  Cystiaella  (PoroUa)   53 

saocifera,  Schizobatbysetla   70 

savartii,  Odontionella  (Membranipora)   12 

Sobismopora   71 

(Oellepora)  oonmopua   71 

(Oellepora)  pumioosa   71 

Scbizaropsis   57 

oonvexa   67,80 

ScbixeUoKOon   55 

(Betepora)  imperati   65 
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ScbkemieUa   47 

daibomlca  47,79 

Scbixobathysella   « 

saocifera  70,81 

SchlsomaveUa  39,40 

(Lepralia)  auriculata   40 

ScblcopodreUa  39.40 

(Lepralia)  unioomis   40 

Schizoporellae   39 

Bobixorthoseoos   74 

(OrbitoUtes)inter8titia  74,81 

Scbiiotbeca   56 

(Lepralia)  fissa   56 

Scniparia   24 

Scnipooellaria   23 

elliptica   23 

gracilis   23 

Scropooellariidae   9,23 

Semihaswellia   58 

simplex,  Sticboporina   74 

sinoera,  C^eHopora  (Lepralia)   60 

amUtia   51 

Smittina   51 

(Lepralia)  reticulata   51 

Smittinidae   50 

Smittipora   26 

sodalis,  Logenlpora   70 

toUda,  OnydMcella   26 

StamenoceUa  10.21 

mediaviculifera  22,78 

Steganoporella   31 

(Membranipora)  magnHabris.  32 

SteganoporelUdae  25,31 

Stepbanosella  39,40 

(Lepralia)  biaperta   40 

Sticboporina   74 

simplex   74 

Stomacbetosella   45 

crassioollis  45,79 

Stomachetosellidae   44 

subplana,  Henisoopora  (Lepralia)   64 

subseptentrionalis,  OatenioeUa.   63 

tantOla,  Periporosella  18,10 

Tegella  10,21 

teges,  Hippozengosella   42 

tenuiooetulatum,  Orfbrendoecium   36 

Tessaradoma   fiO 

(Postolopora)  gracile   59 

Tetraplaria   80 

Tbalamopofella   32 

(Flustra)  rosieri   32 

TbalamopoTftllidae  25,32 

transversa,  Qrammella   20 

Tremopora   10 

Tremotoicbos   59 

rectiftjTcatum  59,80 

TriphyUosoan   56 

(Retepora)  mcoililerum   56 

Trocbopora  10,13 

(Lunulites)  bouoi   13 

oomlca   13 

truncata,  Aetea   S3 

Trypostega   38 

Tubiparella   63 

(Lepralia)  magnirostris   63 
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Tubuodla   63 

(Esdiara)  mamiUaris   62 

monlllfera   63,80 

TubuoaUaria   62 

(Cellaria)  oarooides   62 

TabooaUarildae   63 

tiUmU/frc,  CHhriUna   35 

typka,  AcMithioiMlla  (Eadiarifara)   72 

umbooata,  Bipoca   76 

Umbonula   64 

(CeUepora)  vacnioosa   54 

uniocrnis,  Sehiw^odraUa  (Lepralia)   40 


VelumeUa  

(Onychooelia)  levixiseiii. 

yantrloosa,  Oastropella  

▼wraaosa,  Umbonula  (CoUepora) . . 

VIbraoalUna  

capiUaria  

vibraculifffa,  Hippopodlna  

vicksbuiigieiises,  LnnularJa  

vkksbuigica,  FloridiiieUa  

VhtetOaria  froifUU  

Watereipora  

(Lepralia)  cucoUata 
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